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Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the 
worldwide minerals and materials industries during 1998 and provides background information to assist in 
interpreting that performance. Content of the individual Minerals Yearbook volumes follows: 


Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral 
commodities important to the U.S. economy. Chapters on survey methods, summary statistics for domestic 
nonfuel minerals, and trends in mining and quarrying in the metals and industrial minerals industries in the 
United States are also included. 

Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and 
Puerto Rico and the Administered Islands. This volume also has chapters on survey methods and summary 
Statistics for domestic nonfuel minerals. 

Volume III, Area Reports: International, is published as four separate reports. These regional reports contain 
the latest available minerals data on more than 190 foreign countries and discuss the importance of minerals 
to the economies of these nations and the United States. Each report begins with an overview of the region's 
mineral industries during the year. It continues with individual country chapters that examine the mining, 
refining, processing, and use of minerals in each country of the region and how each country’s mineral 
industry relate to U.S. industry. Most chapters include production tables and industry structure tables, 
information about Government policies and programs that affect the country's minerals industry, and an 
outlook section. 


The USGS continually strives to improve the value of its publications to users. Constructive comments and 
suggestions by readers of the Minerals Yearbook are welcomed. 


Charles G. Groat, Director 
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Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the World 
Wide Web at URL http://www.usgs.gov/ or by contacting the Earth Science Information Center at 1-800-ASK- 
MAPS. For specific information about this publication, contact the Chief, International Minerals Section, Minerals 
Information Team, at (703) 648-7732 or the Chief, Publication Services Section, Minerals Information Team at 
(703) 648-4750. Additional minerals information may be accessed on the World Wide Web at http:// 
minerals.usgs.gov/minerals/. 
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THE MINERAL INDUSTRY OF 


ASIA AND THE PACIFIC 


By Chin S. Kuo, Travis Q. Lyday, Pui-Kwan Tse, and John C. Wu 


The economies of many Asian and Pacific countries had not 
recovered in 1998 following the financial crisis that began in 
Asia during 1997, and some economic futures remained bleak. 
The pace of economic growth in the region still was slow 
compared with that of 1996. Japan’s economy was not robust; 
its economic prospects were discouraging for the near future. 
Owing to recession, Japanese consumption of metals and 
minerals was at a new low. China’s economic growth was 
moderate at about 8% in 1998. In terms of economic 
development, the Asian tigers—Hong Kong, the Republic of 
Korea, Singapore, and Taiwan—were transformed into high- 
tech, high-quality, high-efficiency producing countries. China, 
Indonesia, Thailand, Vietnam, and the countries of the Indian 
subcontinent, however, have replaced the Asian tigers by 
becoming labor-intensive producers in the region. Australia's 
economy was the least affected by the 1997 Asian financial 
crisis, but its mineral industry was declining in 1998. 

Countries of the Asia and Pacific region are endowed with 
abundant mineral resources. Australia has a significant resource 
base of a diverse range of mineral commodities and is a major 
producer of industrial minerals, metals, and mineral fuels 
including coal, uranium, and to a lesser extent, natural gas and 
petroleum, in the world. China is a world leader in proven 
reserves of antimony, barite, molybdenum, rare earths, titanium, 
tungsten, and vanadium. With the exception of chromium, 
China produces significant quantities of a wide array of metals 
and minerals. India has rich and varied mineral resources such 
as bauxite, chromite, coal, dolomite, iron ore, limestone, and 
manganese and a long history of mining and mineral 
processing. Indonesia also is a resource-rich country and a 
major world producer of copper, nickel, and tin. The Philippine 
Islands have previously been ranked among the world's top 10 
in the production of copper and gold, but output has declined 
considerably in recent years owing to cyclone, flood, and 
volcanic eruption catastrophes as well as accidents such as mine 
tailings discharge, causing extensive environmental damage. 

Significant mineral resources in other countries of the Asia 
and Pacific region include tin and associated titanium in 
Malaysia; copper, fluorspar, gold, and molybdenum in 
Mongolia; nickel in New Caledonia; gold and iron sands in 
New Zealand; magnesite in North Korea; copper, gold, and 
nickel-cobalt in Papua New Guinea; and gemstones in Sri 
Lanka. Burma, Cambodia, Laos, Thailand, and Vietnam have 
significant areas with mineral potential that have not been fully 
evaluated. Oil and gas occur throughout the region with 
commercial quantities recovered in Australia, Brunei, China, 
India, Indonesia, Malaysia, Pakistan, Thailand, and Vietnam. 
Large deposits of coal are in Australia, China, India, and 
Mongolia. Coal also occurs in Indonesia, North Korea, New 
Zealand, the Philippines, and Vietnam. 
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The Asia and Pacific region is a significant producer of mined 
mineral commodities and value-added mineral products. (See 
table 1.) The region produces more than 60% of the world's 
output of barite, cement, anthracite coal, graphite, mined 
manganese, mined and refined tin, titanium minerals, tungsten, 
and refined zinc. About 4096 to 6096 of the world's output of 
alumina, bauxite, fluorspar, iodine, iron ore and pig iron, mined 
and refined lead, and mica is produced in the region. In 
addition, the region accounts for 20% to 4096 of the world's 
production of aluminum, refined copper, gold, mercury, mined 
nickel, salt, crude steel, and mined zinc. 

Australia, China, Japan, and the newly industrialized 
economies of the Asia and Pacific region continue to be 
important users of minerals and materials. (See table 2.) Japan 
is by far the largest single user of minerals, metals, and mineral 
fuels in the region. Most of Japan's consumption of raw 
materials is for the manufacture of finished goods for domestic 
use and export. China also is a large user of minerals, metals, 
and fuel minerals, but principally produces end products for 
internal use. Per capita consumption of minerals continues to 
be very low in China. 

In the 5-year period since 1994, consumption of selected 
metals by countries of Asia and the Pacific region indicated a 
steady increase with the exception of cadmium and refined tin. 
Japan's use of cadmium declined by 2096 from 1997 to 1998. 
Hong Kong, Japan, the Republic of Korea, the Philippines, and 
Thailand used less tin in 1998 than in 1997. The region's 
consumption of these metals with respect to total world 
consumption remained constant throughout the period. 

The Australian Government proposed several initiatives to 
assist the country's declining mining industry, which stemmed 
from the deterioration of the world economy. The key initiative 
was the introduction of a 1096 goods and services tax (GST) to 
replace a number of indirect taxes. The GST would help 
exporters such as mining companies, because their taxes would 
be rebated at the point of export. The industry is also looking 
forward to the abolition of the fringe benefit tax on housing in 
remote areas and to replacement of the current system of rebates 
on the taxing of diesel fuel, a major expense in many mining 
operations. Additionally, the Government was planning to 
examine the tax status of some unrecoverable expenses, such as 
mineral exploration and feasibility studies, which are not 
currently tax-deductible. The Government also ended the 
policy that restricted Australia to just three uranium mining 
sites, one of which was depleted and closed in 1979. 

As the economy of China continued to grow, the Government 
restructured its State Council in order to enhance economic 
reform and promote social development. The new Government 
structure has 29 ministries or commissions under the State 
Council's purview. For mineral production, four industry 


ministries (Coal, Machine Building, Metallurgical, and 
Chemical) and three corporations (China National Nonferrous 
Metals Industry, China National Petroleum and Natural Gas, 
and China Petrochemical) were abolished and reorganized as 
State Bureaus or Administrations under the State Economic and 
Trade Commission. The Ministry of Geology and Mineral 
Resources, the State Land Management Bureau, the State 
Marine Bureau, and the State Surveying Bureau were combined 
to form the Ministry of Land and Resources. 

The Geological Survey of India identified new diamond and 
gold districts with potential for commercial extraction. 
Kimberlites in the Raipur district of Madhya Pradesh and in the 
Maddur region of Andhra Pradesh are geologic features that 
could host diamond resources. Four gold provinces were 
defined—Attapadi and Appil-Markada belts in Kerala, 
Dharwar-Shimoga belt in Karnataka, Siwalik belt in the 
Himalayan mountain range, and in the Gondwana basin in 
eastern India. New phosphorite deposits were discovered near 
the Chennai coast of India. 

The Indian Government attempted to revive the financially 
troubled Indian Iron & Steel Co., a subsidiary of Stee! Authority 
of India, Ltd., by including a global tender to privatize the 
company. The company’s Burnpur steelworks was operating at 
only 38% of its 1.5-million-ton-per-year capacity because of a 
cash shortage and a lack of demand for its products. The 
Government also planned to sell a 30% stake in the aluminum 
producer, National Aluminium Co. Ltd. in 1999. The 
Government’s equity in the company was 87.15% after selling a 
12.85% stake in 1998. Additionally, the Government planned 
to dispose of a 49% stake in the Bharat Aluminium Co. Ltd. 
The Government already has sold 25% of its stake in Hindustan 
Zinc Ltd. and 27% of its interest in Hindustan Copper Ltd. 

P.T. Freeport Indonesia focused on reducing costs and 
increasing production at its Grasberg copper-gold mine in Irian 
Jaya Province, Indonesia. With a fourth concentrator on line, 
Grasberg achieved a record average mill throughput of 201,200 
metric tons per day (t/d) of ore during the second quarter of 
1998. Current expansion plans project a mill throughput of 
230,000 t/d by yearend. Further capacity was being added in 
the form of a new 200,000-metric-ton-per-year (t/yr) copper 
smelter and refinery, costing $600 million, at Gresik. Finally, at 
the Batu Hijau operation in Sumbawa, capacity was being 
developed for a throughput of about 222,000 t/yr of copper, 
silver, and gold. | 

Since the end of World War II, and after several years of near 
stagnation, Japan's economy experienced the longest recession. 
The country’s gross domestic product decreased 0.7% in 1997 
and was projected to decline 1.896 in 1998. The depressed real 
estate and stock markets caused Japan's major banks to carry a 
heavy load of bad loans, with limited funds available for 
making loans to companies facing financial difficulty. As a 
result, the number of corporate bankruptcies reached a record 
high in 1998. Japan's investment in mineral exploration, 
mining, and mineral processing, as well as consumption of 
major mineral commodities such as aluminum, cement, coal, 
copper, lead, steel, and zinc in 1998 was substantially lower 
than that of 1997. Exports of cement, refined copper, and steel 
were being pushed to a higher level to maintain production of 
these major commodities. 

The mineral industries of the region will gradually recover 
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from the economic slump during 1998. As the financial crisis is 
over for some of the countries, confidence of the international 
investors in the region's mineral potential will increase. 
Because of the worldwide demand for minerals and energy, 
Australia is expected to continue its role as a significant 
supplier. Japan's nonferrous metal mining and coal sectors are 
expected to increase their production slightly in 1999. To 
secure and diversify its long-term supply of raw materials, 
Japan is expected to actively search for direct investment in 
mineral exploration and development projects in other 
countries. 


Major Sources of Information 


Barclays Bank International, London: 

ABECOR Group Country Reports. 

British Broadcasting Corp., London: 

Summary of World Broadcasts, Part 3: Asia-Pacific Weekly 

Economic Report. 

British Sulphur Corp. Ltd., London: 

Nitrogen, bimonthly. 

Phosphorus and Potassium, bimonthly. 

Sulphur, bimonthly. 

Cahners Business Information, New York: 

American Metals Market, daily. 

International Lead and Zinc Study Group (ILZSG), London: 
ILZSG annual report. 

International Monetary Fund, Washington, DC: | 
International Financial Statistics, monthly and annual. 

Institution of Mining and Metallurgy, London: 
Transactions, published every 4 months. 

Journal of the Institution of Mining and Metallurgy, monthly. 
Intertec Publishing Corp., Chicago, Illinois: 

Engineering and Mining Journal, monthly. 

LLP Ltd., London, England: 

International Bulk Journal, monthly. 

Metal Bulletin plc, London: 

Metal Bulletin, semiweekly. 

Metal Bulletin, monthly. 

World Mining Equipment, monthly. 

MIIDA Ltd., London: 

Tin International, monthly. 

Mining Journal Ltd., London: 

Mining Journal, weekly. 

Mining Magazine, monthly. 

Mining Annual Review. 

PennWell Publishing Co., Tulsa, Oklahoma: 
International Petroleum Encyclopedia, annual. 

Oil & Gas Journal, weekly. 

Review Publishing Co. Ltd., Hong Kong: 

Asia Yearbook, annual. 

Far Eastern Economic Review, weekly. 

United Nations Economic and Social Council, New York: 
Periodic country reports by the Economic and Social 
Commission for Asia and the Pacific. 

United Nations Statistical Office, New York: 

U.N. Trade Statistics and Energy Statistics Yearbook. 
U.S. Department of Commerce: Bureau of the Census, 
Washington, DC: 

U.S. Trade Statistics. 


THE MINERAL INDUSTRY OF ASIA AND THE PACIFIC—1998 


World Bank, Washington, DC: 
Bank news releases. 
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World Bureau of Metal Statistics, London: 
World Metal Statistics, monthly. 
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THE MINERAL INDUSTRY OF 


AFGHANISTAN 


By Chin S. Kuo 


The siege of the Hazarajat region by the Taliban and the 
pullout of aid agencies worsened the conditions of the country 
already made desperate by 20 years of civil war. In the 
agricultural sector, cereal production was estimated at 3.85 
million metric tons in 1998, a 5% increase over that of 1997. 
However, Afghanistan still had to import 740,000 metric tons 
of wheat to make up the shortfall in consumption. The only 
foreign investment in Afghanistan was by Telephone Systems 
International of the United States with $415 million for 
providing a countrywide telecommunications system (Far 
Eastern Economic Review, 1999, p. 69). 

The Taliban in Kabul and the opposition Northern Alliance 
in Sheberghan in the north agreed to meet face to face for talks 
in Islamabad, Pakistan, under United Nations (UN) auspices. 
The United States was trying to keep the region safe for the oil 
and gas pipelines that could unlock central Asia’s wealth of 
mineral fuels. American companies planned to build oil and 
gas pipelines from central Asia across Afghanistan to markets 
in South Asia. 

The UN pulled out of Kandahar in March when Taliban 
leaders assaulted international aid workers. In July, the exodus 
of aid workers had a devastating effect on the estimated 1 
million residents of Kabul. The aid groups provided subsidized 
food, medicine, and clothes and were repairing neighborhoods 
heavily damaged during civil war. Only workers from the UN 
and the International Red Cross were exempted from the 
relocation order of the Taliban and remained in Kabul. 
Nongovernmental foreign aid groups returned to Kabul in 
August, but the Taliban had the right to veto aid projects they 
did not want. The European Union froze funding of $4 million 
for humanitarian aid projects in Kabul (Washington Post, 
1998). However, aid to the rest of Afghanistan was not 
blocked. 

Afghanistan has never been a significant producer of any 
mineral commodity. The best known gemstone found in the 
country is lapis lazuli. Cement output from indigenous sources 
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was provided to the local market. Coal was mined from a 
number of small mines. One economically important product 
was natural gas. Afghanistan also produced barite, gypsum, 
and salt and a minimal amount of asbestos, clays, sand and 
gravel, and stone. 

Because of continuing political turmoil and low world oil 
prices, Unocal Corp. of the United States suspended a $2 
billion, 1,271-kilometer natural gas pipeline project linking the 
Dauletabad Gasfield in Turkmenistan across Afghanistan to 
Multan, Pakistan (Far Eastern Economic Review, 1998). 
Construction had not begun and the agreement was not signed. 
Unocal owns 36.5% of Centgaz, a Turkmenistan-based 
consortium including Delta Gas Pipeline (15%) of Saudi 
Arabia, the Turkmenistan Government (7%), Gazprom of 
Russia, and a number of South Korean, Japanese, and Pakistani 
companies. Unocal was to pay one-half of the cost with the rest 
coming from international financial organizations. 

Afghanistan’s ruined infrastructure was gradually being 
reconstructed. The electricity network in Helmand Province in 
the southwest of the country had been restored and was ready to 
be used. 
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2.1 


ТАВГЕ 1 
AFGHANISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 

Bait ЕЕЕ 2,000 2,000 20 2,000 
Cement, hydraulic 115,000 115,000 116,000 116000 | 116,000 
Coal, bituminous 180,000 185,000 — 185,000 185,000 190,000 
Copper, mine output, Cu content 5,000 5,0000 | 5,000 5,000 5,000 
ба natural: рр р МНК 
боз © million cubic meters 2,700 2,600 2,700 2,700 2,600 
Marketed do. 2,300 2,200 2,300 2300 2,200 
буш | | |  — — 3 800 300 3300 300 3,000 
Natural gas liquids thousand 42-gallon barrels 40 40 40 40 4 
Nitrogen, N content of ammonia 15,000 10,000 5.000 ~ $000 ~~ 5,000 
Salt, rock E 13,000 13,000 13,000 13,000 13,000 


1/ Table includes data available through August 20, 1999. 
2/ In addition to the commodities listed, asbestos, lapis lazuli, uranium, and a variety of crude construction materials (clays, stone, and sand and gravel) 
presumably are produced, but available information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


AUSTRALIA 


By Travis Q. Lyday 


Australia was estimated to be the third largest producer of 
minerals and metals, excluding coal and petroleum, in the 
world, and its minerals industry was a leading catalyst in 
promoting the growth of the economy. The country’s gross 


domestic product was estimated to be about $393.9 billion (U.S. 


Central Intelligence Agency, 1999, Australia, The World 
Factbook, accessed October 27, 1999, at URL 
http:\www.odci.gov/cia/publications/factbook/as.html). The 
minerals industry, including exploration, mining, and mineral 
processing, was estimated to represent about 7% of the 
Australian economy (Journal of Mines, Metals and Fuels, 
1997). The real growth rate of the gross domestic product 
(GDP) for 1998 was 4.7% (Embassy of Australia, 1999). 

In 1998, Australia was the world’s leading producer of 
alumina, bauxite, chrysoprase, diamond, ilmenite, mined lead, 
monazite, opal, rutile, sapphire, and zircon; second largest 
producer of uranium; third largest producer of aluminum, gold, 
iron ore, nickel ore, and mined zinc; fourth largest producer of 
silver; and the fifth largest producer of aluminum, coal, and 
copper. Australia was the premier exporter of alumina, coal, 
ilmenite, iron ore, refined lead, monazite, rutile, and zircon. 
The country’s mineral wealth is so extraordinary that it is 
virtually self-sufficient in most mineral commodities. The only 
significant mineral resource in which Australia is not self- 
sufficient is petroleum. Australia, nevertheless, produces 80% 
to 85% of its annual crude oil requirements domestically. 
Australia also is endowed with abundant resources of other 
mineral fuels, including coal, natural gas, liquefied petroleum 
gas (LPG), and uranium, and continued to be one of the few 
market economy countries that was a net exporter of mineral 
fuels in 1998. 


Government Policies and Programs 


Australia’s Native Title Act of 1993 came into force in 
January 1994, providing for the establishment and recognition 
of native title under certain circumstances. In 1996, Australia’s 
High Court held that the granting of pastoral leases had not 
necessarily extinguished native title. As a result, questions 
possibly could be raised about the validity of titles granted 
elsewhere in Australia since January 1994 over pastoral leases 
where native title may be determined to exist. Amendments to 
the Native Title Act of 1993, introduced in response to the High 
Court Wik Judgement, were enacted by Parliament in July 
1998. The amendments included provisions enabling the States 
and the Northern Territory to validate titles issued over pastoral 
leases since 1994, as well as other measures to facilitate 
dealings involving native title. The amendments, however, had 
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not come into effect by yearend. 
Environmental Issues 


Although less than 0.02% of Australia’s land surface has been 
affected by mining activities, care and maintenance of the 
environment was a prominent and recurrent concern of the 
Commonwealth, or Federal, and State Governments. Mining 
companies must provide a program of care and management of 
the environment, including subsequent rehabilitation, prior to 
being granted permission to mine (Journal of Mines, Metals and 
Fuels, 1997). 

In April, Australia signed the Kyoto Protocol, the agreement 
among 150 industrialized nations to roll back greenhouse gas 
emissions to near or below 1990 levels between 2008-2012. In 
October 1997, Australia set its goal to contain greenhouse gas 
emissions, mainly carbon dioxide, at an 18% increase from the 
1990 level by 2012 instead of the projected 28% increase 
without restraint. Achieving further reductions would be a 
difficult challenge because fossil fuels account for about 94% of 
Australia’s energy consumption (U.S. Energy Administration, 
June 1999, Australia, Country Analysis Brief, accessed 
September 24, 1999, at URL http://www. eia.doe.gov/emeu/ 
cabs/australi.html). 

The United Nation’s (UN) World Heritage Committee urged 
a stoppage to the construction of the Jabiluka uranium mine in. 
the Northern Territory until possible environmental dangers 
were further assessed. The Australian Government rejected the 
request on December 1, with the Environmental Minister saying 
that the Government will provide a comprehensive rebuttal to 
the World Heritage Committee recommendation that Jabiluka 
be scrapped. The Committee will give Australia until April 
1999 to demonstrate that Jabiluka poses no threat to the World 
Heritage-listed Kakadu National Park. The Jabiluka and the 
Ranger mines are located within the Park but have been excised 
from it, because the Park was created after the exploration and 
mining leases were granted (Mining Journal, 1998p). Australia 
was 1 of 155 signatories to the UN-administered World 
Heritage Convention, which aims to define and conserve the 
world’s natural and cultural heritage (Mining Journal, 1998h). 


Production 


Of the approximate $27.6 billion in mineral and energy 
production of 1998, metallic minerals contributed an estimated 
40%; petroleum (crude oil, natural gas, and natural gas liquids), 
30%; coal, 25%; and industrial minerals (clays, construction 
materials, dimension stone, peat, and salt), 5%. (See table 1.) 


3.1 


Тгаде 


To bolster economic growth, Australia continued to rely 
heavily on the export of the majority of its mineral production. 
Mineral exports were concentrated in just four commodity 
groups, in descending order—coal, gold, alumina-aluminum- 
bauxite, and iron ore (U.S. Embassy, Canberra, Australia, 
1998). The mineral industry remained Australia’s largest 
commodity export earner, accounting for an estimated 60% of 
the total. An estimated 80% of Australia’s mineral production 
was exported. Australia remained the premier exporter of 
alumina, coal, ilmenite, iron ore, refined lead, monazite, rutile, 
and zircon. 


Structure of the Mineral Industry 


The Australian mineral industry included nearly the entire 
breadth of economic minerals—major industrial minerals 
(ilmenite, rutile, and zircon), base metals (copper, lead, and 
zinc), ferrous metals (iron ore, manganese, and nickel), 
nonferrous metals (aluminum and tin), precious metals (gold 
and silver), fuel minerals (coal, petroleum, and uranium), and 
gemstones (diamond, opal, and sapphire). Australia was one of 
the world's principal producers and suppliers of ores, 
concentrates, and refined metals. It was estimated to rank third 
in the world in the value of its nonfuel mineral production. The 
value of its mineral production, including the fuels, was 
estimated to rank eighth in the world. 

The Australian mining industry was based on a system of free 
enterprise in which private companies were involved in 
exploration, mine development, production, mineral processing, 
and marketing. A number of foreign companies in Australian 
mineral ventures were affiliates or subsidiaries of U.S. 
companies. Foreign companies controlled a large part of the 
mining, smelting, and refining sectors and a significant portion 
of the petroleum and natural gas sectors. 

Many of the mineral industries were fully integrated, 
producing ores, concentrates and other intermediate products 
(e.g., alumina) and refined metal or other end products (e.g., 
cut- and polished-gem diamond) within the country. In 1998, 
Australia had six alumina refineries and six smelters; three 
principal copper smelters and three principal refineries; one 
principal gold refinery; four principal lead-zinc smelters and/or 
refineries; one manganese ferroalloy plant; one nickel smelter 
and two nickel refineries; three principal crude steel plants; one 
primary tin smelter, one tin refinery, and two secondary tin 
refineries; two silver refineries; and eight principal petroleum 
refineries. 

Ownership of the mineral rights in Australia is generally 
vested in the Crown, (i.e., the Government of the relevant State 
or Territory) or the Commonwealth Government for 
Commonwealth lands and waters, regardless of ownership or 
tenure of the surface (Journal of Mines, Metals and Fuels, 
1997). That ownership was divided between State ownership in 
State onshore areas and Commonwealth ownership in 
Territories and in offshore areas beyond Australia's 4.8- 
kilometer (km) (3-mile) territorial limit. The Commonwealth's 
responsibility for minerals, except for uranium, in the Northern 
Territory has, however, been transferred to the Government of 
the Northern Territory. Thus, the individual States and 
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Territories administer the mineral industries within their own 
borders, including registering land titles; issuing exploration 
and development permits; overseeing mining operations, 
including administration of inspections; assuring compliance 
with health, safety, and environmental regulations; and levying 
royalties and taxes. 

The Commonwealth may restrict mineral exports for the good 
of the country and, therefore, has de facto control over most 
mineral production. (See table 2.) 


Commodity Review 
Metals 


Bauxite, Alumina, and Aluminum.—For the 28th 
consecutive year, Australia was the world's dominate bauxite 
producer. Production in 1998 was from the open-cut operations 
at Weipa-Andoom on the western flank of the Cape York 
Peninsula in the far north of Queensland; the Gove open cut, 
including the nearby Aboriginal-owned Rocky Bay ore body, 
across the Gulf of Carpentaria in northeastern Arnhem Land, 
Northern Territory; and the surface mines in the Darling Range 
south of Perth, Western Australia, including Huntly, 
Willowdale, and Worsley-Mount Saddleback. Substantial 
bauxite deposits also border Admiralty Gulf at Cape 
Bougainville and are in the nearby Mitchell Plateau area of the 
Kimberley region of northern Western Australia, but their 
remoteness from energy supplies and infrastructure has 
prevented their development. Australia was dominant in 
alumina production in 1998, with output coming from six 
refineries—four in Western Australia and one each in the 
Northern Territory and Queensland. Ranking third in the world 
in 1998, Australia also was a significant producer of aluminum. 
Aluminum was produced at six smelters, two each operating in 
New South Wales and Victoria and one each operating in 
Queensland and Tasmania. 

In February, Alcan South Pacific Pty. Ltd. (Alspac), a 
subsidiary of Canada's Alcan Aluminium Ltd., dropped its 
plans to develop the 175-million-metric-ton (Mt) Ely bauxite 
reserves adjacent to Comalco Ltd.'s Weipa operations. Instead, 
Alspac and Comalco signed a mutually beneficial agreement 
which made Comalco a de facto toll miner for Alspac. Alspac 
had an agreement with Comalco to buy 1.6 million metric tons 
per year (Mt/yr) of Weipa bauxite from Comalco for the 
Queensland alumina refinery in central Queensland, in which 
Alspac had a 21.496 interest. This agreement will expire at 
yearend 1999. After a joint review of the Weipa operation, 
which had excess mining and beneficiation capacity, and the 
estimated $122 million cost of developing a 2.5-Mt/yr 
greenfield mine, both companies decided to optimize the 
regional mining and shipping infrastructure and to enable the 
environmental and community aspects of the operations to be 
managed on an integrated basis. Alspac's annual demand for 
bauxite was about 4 Mt; the new agreement was for Comalco to 
supply this tonnage from the combined Weipa/Ely deposit on 
the basis that Alspac pays Comalco all costs associated with 
mining, beneficiation, and transport plus a management fee. 
The Ely deposit was to remain wholly owned by Alspac, but 
every metric ton of Weipa bauxite supplied to Alspac from 
2000 onwards was to entitle Comalco to mine an equivalent 
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tonnage from Ely (Metal Bulletin, 1998а). 

Western Australia’s oldest bauxite mine, Alcoa World 
Alumina Australia’s Jarrahdale Mine, ceased mining on 
December 16. Nearly 168 Mt of bauxite had been mined and 
railed to the Kwinana bauxite refinery during its 35-year life. 
Additional ore was reclaimed from stockpiles during the 
remaining days of 1998, with the last ore train leaving for 
Kwinana on December 31. The decision to close Jarrahdale 
was the result of a 2-year feasibility study completed in 1997 in 
which the technology at Jarrahdale was determined to lack the 
flexibility and economies of scale that existed at Alcoa’s other 
two bauxite mines, Huntly and Willowdale. Critical issues 
detracting from the cost effectiveness of the Jarrahdale 
operation were the outmoded crushing system and the long 
road-haulage distance for the ore (Prospect, 1999a). Alcoa was 
expanding its Huntly Mine east of the Pinjarra bauxite refinery 
to an 18,000-Mt/yr operation in a 2-year, $53.7 million program 
that will effectively absorb Jarrahdale’s lost output of 7 Mt/yr 
(Resource Information Unit, 1999, p. 58). Huntly was to supply 
feed for the Kwinana and the Pinjarra refineries. 

Comalco successfully completed a major upgrade designed to 
simplify operations, reduce costs, and insure a sufficient 
capacity to supply its customers at its Weipa bauxite mine. The 
upgrade involved replacement of the haulage truck fleet, 
refurbishment of the beneficiation plant, and upgrade of the 
Andoom Mine load-out station (Comalco Ltd., 1999, p. 16). 

At yearend 1998, the $157 million, 440,000-metric-ton (t) 
expansion that began in late 1997 at Alcoa's Wagerup bauxite 
refinery, the first stage of a project to increase the smelter's 
capacity to 3.3 Mt/yr alumina, was proceeding on budget and on 
schedule for a mid-1999 completion (Prospect, 1999b). 

The Victorian Government sold its 2596 interest in the 
Portland Island aluminum smelter to China International Trust 
Investment Co. (CITIC), a China Government agency, and 
Japan's Marubeni Australia Pty. Ltd. after they exercised their 
preemptive right to match the $296 million bid offered by the 
consortium of a Swiss-based natural resources group, Glencore 
International AG, and Century Aluminum Co. of the United 
States, its 39.6%-owned aluminum producer. CITIC and 
Marubeni each increased their holdings in the smelter from 10% 
to 22.5% (Metal Bulletin, 1998e). 

Comalco continued to study the feasibility for a 1-Mt/yr 
greenfield alumina refinery based on the Weipa bauxite deposit. 
In December, the company had short-listed five companies for 
the construction and operation of a cogeneration power station 
at Gladstone, Queensland. Construction of the power station 
was conditional on development of the proposed gas pipeline 
from Papua New Guinea proceeding, and the refinery itself was 
a critical element in the near-term viability of the pipeline. (See 
Petroleum and Natural Gas section.) Comalco emphasized, 
however, that the tender process for the powerplant did not 
imply that Gladstone was the preferred location for its alumina 
refinery (Metal Bulletin, 1998d). At yearend, two sites 
remained under consideration, Gladstone and one near Bintulu 
in Sarawak, Malaysia. Negotiations with the Australian and the 
Malaysian federal governments and Queensland's state 
government continued in the areas of infrastructure, legislative, 
and fiscal support for the proposed project. The environmental 
impact studies also were progressing. The technical feasibility 
studies and commercial evaluation of the refinery were expected 
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to be completed during 1999 (Comalco Ltd., 1999, p. 17). 


Cobalt.—In late 1998, Billiton (Australia) Pty. Ltd. acquired 
QNI Ltd. in a $275 million cash takeover. Billiton processed 
lateritic cobalt-nickel concentrates at its Yabulu Refinery near 
Townsville, Queensland, producing low-grade cobalt sulfides to 
manufacture pure cobalt oxide hydroxide, QN ChemGrade 
Cobalt, in its newly commissioned cobalt refinery for use in the 
cobalt chemicals market. The refinery's feedstock was 
imported from Р.Т. Aneka Tambang’s mine on Gebe Island, 
Indonesia, and four suppliers (Nickel Mining Corp., Société des 
Mines de la Tontouta, Société Miniére du Sud Pacifique, and 
J.C. Berton Mines) on La Grande Terre, the main island of New 
Caledonia. Billiton's QN ChemGrade Cobalt product mainly 
was sold to OMG Kokkola Chemicals Oy in Finland for the 
manufacture of cobalt chemicals and salts. 

Finland's Outokumpu Mining Australia Pty. Ltd. mined 
byproduct cobalt from its nickel sulfide Forrestania and Silver 
Swan underground mines. The concentrates were shipped from 
the southern Western Australia port of Esperance to 
Outokumpu's Harjavalta Smelter in Finland for processing 
(Department of Resources Development, 1999, p. 45-47). 

WMC Resources Ltd. produced mixed nickel-cobalt sulfides 
at its Kwinana nickel refinery near Perth from cobalt-containing 
nickel matte produced at WMC Resources' Kalgoorlie nickel 
smelter. The Kalgoorlie smelter received feedstock from WMC 
Resources' mines, as well as concentrates from Titan Resources 
NL's Radio Hill Mine. 


Copper.—In 1998, Australia retained its ranking as the fifth 
largest producer in the world of mined copper, following Chile, 
the United States, Canada, and Indonesia (World Bureau of 
Metal Statistics, 1999, p. 37). Virtually all the copper mined in 
Australia was as a coproduct from mines that produced other 
metals. Notable polymetallic copper-producing operations in 
Australia were the Hilton copper-zinc-lead-silver mine at Mount 
Isa, Queensland, and the Olympic Dam copper-uranium-gold- 
silver mine at Roxby Downs Station, South Australia. 

In May, MIM Holdings Ltd.'s Ernest Henry Mine, 35 km 
northwest of Cloncurry in central Queensland, began 
commercial operations. The $213.5 million project was begun 
in 1995 with the first ore being processed through the 
concentrator in August 1997. Production was estimated to be 
95,000 metric tons per year (t/yr) (Resource Information Unit, 
1999, p. 94). 

Near the end of September, Perth-based Western Metals Ltd. 
announced the shipment of its first copper cathode from its 
Mount Gordon Mine and solvent extraction and electrowinning 
(SX-EW) plant to Port Kembla for product manufacture. The 
mine and SX-EW plant, formerly known as Gunpowder, was 
renamed following Western Metals' hostile takeover of 
Aberfoyle Ltd. At the same time, Western Metals confirmed 
that the company would dispose of all its noncore projects 
acquired from Aberfoyle to concentrate on the company's zinc- 
lead operations in the Lennard Shelf area of Western Australia. 
The company planned to retain the Gordon copper operation, 
however, plus the Hellyer zinc-lead-copper mine in Tasmania, 
also acquired in the takeover (Mining Journal, 1998e). 
Completion of the expansion of the open pit and new 50,000- 
t/yr capacity cathode-copper-processing plant was completed in 
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midyear on budget and several weeks ahead of schedule 
(Mining Journal, 19981). 

In December, WMC Ltd. inaugurated its third haulage shaft at 
Olympic Dam, naming it after Sir Lindsay Clark who served 
WMC for 48 years, 22 of them as chairman. The new shaft will 
enable Olympic Dam to hoist more than 9 Mt/yr of ore to the 
surface for processing following the completion of the 2-year, 
$750 million expansion project that began in late 1996 
(Australian Journal of Mining, 1999). Upon completion of the 
project in early 1999, but with costs escalating to $1.2 billion, 
the Olympic Dam Mine will be the largest capacity 
underground mine in Australia, capable of producing 200,000 
Uyr of refined copper upon completion of the commissioning 
period of the new smelter (WMC Ltd., 1998). The smelter will 
be Olympic Dam's second direct-to-blister production furnace 
and only the fourth in the world (MESA Journal, 1998). 

During 1998, the city of Mount Isa in northwestern 
Queensland celebrated the 75" anniversary of the mineral 
discovery on which MIM Holdings, the parent company of the 
original Mount Isa Mines Ltd., was founded (MIM Holdings 
Ltd., 1998, frontispiece). The Mount Isa mining and processing 
complex was Australia's largest areal underground mine. The 
underground copper mine, adjacent to the original lead-zinc- 
silver mine, has been operating for more than 60 years 
(Resource Information Unit, 1999, p. 98). MIM Holdings' 
Isasmelt copper smelter at Mount Isa was being upgraded from 
80,000 t/yr to 270,000 t/yr, at an estimated cost of $148 million 
so that it could treat concentrates from Mount Isa and the Ernest 
Henry Mines (Metal Bulletin, 1998j). 

In midyear, Japan's Furukawa Co. Ltd., which had a majority 
interest in the reconstruction of the copper smelter at the Port 
Kembla site of Southern Copper Ltd.'s former smelter in New 
South Wales, postponed its startup because of adverse weather 
problems and a shortage of labor. The new 120,000-t/yr facility 
was scheduled to start in June 1999 (Mining Magazine, 1998b). 


Gold.—Australia remained the world's third largest gold 
producer after South Africa and the United States, with gold 
mined in all six States and the Northern Territory. Western 
Australia remained the premier gold mining State in Australia, 
producing just under 75% of the country's output (Australian 
Bureau of Agricultural and Resource Economics, 1999, p. 15). 
Gold was the second largest export earner after coal, earning 
about $4.7 billion (Resource Information Unit, 1999, Map 
Supplement). The Super Pit in Kalgoorlie, Western Australia, 
managed by Kalgoorlie Consolidated Gold Mines Pty. Ltd. 
(KCGM), maintained its position as Australia’s largest gold 
mine despite a 7% production decrease to 20,273 kilograms 
(kg) compared with 1997 (Resource Information Unit, 1999, p. 
282). Following the Super Pit, Australia's largest gold mines 
and 1998 production were Granny Smith, 16,923 kg; Saint Ives, 
13,153 kg; Jundee/Nimary, 10,692 kg; and Telfer, 10,638 kg 
(Australian Journal of Mining, 1998); all were in Western 
Australia. Total gold production for the year was 310,070 kg, 
less than a 1.5% decrease from the record-high level set in 
1997. 

In February, the Granny Smith Mine produced its two- 
millionth ounce (62,207 kg) and then went on to set its record- 
high annual production of gold (Resource Information Unit, 
1999, p. 222). 


3.4 


Great Central Mines Ltd. (GCM) merged its adjacent Jundee 
and Nimary Mines at the end of the March quarter to form 
Australia's fourth largest gold operation, following GCM's 
acquisition of Nimary through its takeover of Eagle Mining 
Corp. in 1997. Nimary, which poured its first gold in December 
1995 under Eagle Mining's ownership, had produced 8,319 kg 
prior to the merger with Jundee. The existing Jundee/Nimary 
operations had a combined milling capacity of 3 Mt/yr; 
although it had a theoretical capacity of 2 Mt/yr, the Nimary 
mill operated at 1 Mt/yr on hard ore through 1998. The Nimary 
mill underwent a $4 million upgrade in early 1998, with the 
installation of another ball mill, while higher-grade ore was 
being stockpiled. In late 1998 at the Nimary plant, GCM began 
construction of a scats crusher and fine ore stockpile facility that 
will increase production to 1.2 Mt/yr. The Jundee plant, which 
had produced 16,889 kg between its commissioning in 
December 1995 to March 1998, processed open pit oxide, 
transition, and fresh ore at a rate of 2 Mt/yr (Resource 
Information Unit, 1999, p. 230.) 

Following the grant of a mining lease in March, Ross Mining 
NL began construction in May at its Timbarra open cut in 
northern New South Wales. Site preparation included a 
comprehensive threatened fauna relocation program under Ross 
Mining's Threatened Species Management Plan prior to. 
vegetation clearance of the access road and the Timbarra Mine 
site (Engineering and Mining Journal, 1998e). Timbarra was 
scheduled to produce about 1,800 kilograms per year (kg/yr) 
gold for an initial mine life of 6 years. Although production 
was scheduled to begin in October, severe, unseasonable 
weather pushed the first gold pour into 1999 (Resource 
Information Unit, 1999, p. 133). 

In May, MIM Holdings' Ernest Henry copper-gold mine in 
northwestern Queensland began commercial operations. Gold 
production was forecast to be about 3,700 kg/yr (Resource 
Information Unit, 1999, p. 94). 

On October 20, the Australian gold sector formed its own 
industry body, the Australian Gold Council (AGC), aimed at 
raising its political and investment profile. The AGC wasted no 
time in pressing the Federal Government for preferential 
treatment by immediately requesting tax breaks to encourage 
exploration (Mining Journal, 1998b). 

The Paraburdoo gold project in Western Australia, including 
the leased areas known as Lynas and Mount Olympus, was 
commissioned in the second semester of 1998; it reached full 
production status at yearend. In March, Lynas Gold NL entered 
into a joint venture with Arcadia Minerals NL to develop the 
oxide, transition, and other carbon-in-leach (CIL) treatable ores 
within the leases. Lynas Gold made available its 600,000 t/yr 
capacity Lynas Find gold treatment plant in exchange for a 35% 
interest in and management of the project. Lynas Gold's CIL 
treatment plant was relocated from the Lynas Find Mine, about 
100 km southeast of the coastal city of Port Hedland, to 
Paraburdoo. The first gold was poured on December 31. The 
project was expected to produce about 1,900 kg/yr gold during 
an initial 3.5-year mine life (Resource Information Unit, 1999, 
p. 266). 

In September, KCGM, manager of the Mount Charlotte 
underground mine, announced the immediate implementation of 
a revised mining plan for Mount Charlotte owing to an 
accelerated level of recent ground movement, as well as current 
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economic factors that affect the mine (Engineering and Mining 
Journal, 1998d). The plan allowed for the mining of 1.4 Mt 
instead of the planned 2.2 Mt during the ensuing 12 months and 
excluded the resources below the 20L level of the workings. 
Production was expected to continue at 1.4 Mt/yr until 2000 
(Resource Information Unit, 1999, p. 250). The Mount 
Charlotte Mine is not far from the huge Super Pit operations and 
both send their ores to the Fimiston treatment plant. To offset 
the loss of ore from Mount Charlotte, KCGM planned to 
increase production from 68 Mt/yr to 75 Mt/yr at the Super Pit 
(Engineering and Mining Journal, 19984). 

In October, Pacmin Mining Corp. Ltd. announced a further 
expansion of the mill at its Western Australia Tarmoola Mine, 
29 km northwest of Leonora (Mining Magazine, 1998a). Mill 
throughput would increase from 2.7 Mt/yr to 3.2 Mt/yr through 
the purchase and construction of a two-stage crushing circuit 
and reclaim facility. Commissioning was scheduled for March 
1999 (Resource Information Unit, 1999, p. 283). 

In 1998, Saint Ives production of 13,153 kg was down 896 
compared with the record-high level of 1997, which reflected 
the onset of full production from the Intrepide open cut. The 
decrease resulted from a major maintenance shutdown in 
February and a reduction in tonnage of high-grade ore mined at 
the Junction underground mine during the second quarter. In 
December, a new open cut, the Leviathan, was under 
development, with a startup scheduled for January 2000. When 
Leviathan comes on-stream, mining at Saint Ives will be at three 
open-cut operations (Intrepide, Leviathan, and Santa Ana) and 
the Junction underground mine. Saint Ives was owned and 


managed by WMC (Resource Information Unit, 1999, p. 276). 


Iron Ore and Steel.—In 1998, Australia was the world's 
largest exporter of iron ore and pellets (included pellets, sinter, 
and briquettes; fines; and lump and run-of-mine ore) for the 
fifth successive year; shipments totaled 136.4 Mt valued at 
about $2.4 billion (Australian Bureau of Agricultural and 
Resource Economics, 1999, p. 16). The country supplied about 
15% of the world iron ore market and represented more than 
one-third of global seaborne iron ore shipments (Mining 
Journal, 1998c). As a world producer, Australia ranked third 
behind China and Brazil (Mining Journal, 1999). Iron ore 
production continued to be concentrated in the Hamersley 
Range of the Pilbara region, Western Australia, which 
accounted for about 97% of the country's production. Iron ore, 
however, was produced at Normandy Mining Ltd.'s Tallawang 
open cut, New South Wales, and Biggenden underground 
mines, Queensland, both of which supplied magnetite to nearby 
coal producers. Iron ore also was produced at BHP Steel Pty. 
Ltd.'s Middleback Range Mine, which included iron ore 
resources at the Iron Duke and the Iron Knob operations, near 
Whyalla, South Australia, producing iron ore for BHP Steel's 
domestic steel requirements. Brisbane-based Goldamere Pty. 
Ltd. mined magnetite ore at its Savage River Mine in Tasmania, 
producing iron ore and pellets (Resource Information Unit, 
1999, p. 307). 

BHP Iron Ore Pty. Ltd. was Australia's largest producer of 
iron ore, with major mines at Goldsworthy, Jimblebar, Mount 
Newman, and Yandi, all in the Pilbara region. Iron ore from 
BHP Iron Ore's mines was railed to Nelson Point and Finucane 
Island, on opposite sides of the harbor at Port Hedland. BHP 


THE MINERAL INDUSTRY OF AUSTRALIA—1998 


Iron Ore was the largest iron ore producer in the world after 
Brazil's Cía. Vale do Rio Doce (Metal Bulletin Monthly, 
1998b). 

Hamersley Iron Pty. Ltd., a part of the international mining 
giant Rio Tinto Ltd., operated the Brockman No. 2 Detrital, 
Channar (6096 Hamersley Iron), Marandoo, Mount Tom Price, 
and Paraburdoo Mines in the Hamersley region of the Pilbara, 
and began production at its new $515 million Yandicoogina 
Mine 85 km northwest of Newman. The Yandicoogina Mine 
often was abbreviated to Yandi, the same name as BHP 
Minerals Pty. Ltd.'s 55%-owned operation about 15 km to the 
northwest. Hamersley Iron, Australia's second largest iron ore 
producer, owned and operated railway links from Paraburdoo 
through Tom Price to the port of Dampier, Western Australia, 
386 km away, where Hamersley Iron shipped to steel mills in 
China, Europe, Japan, the Republic of Korea, and Taiwan. Spur 
lines connected the Brockman No. 2 (44 km) and the Marandoo 
Mines (59 km); the Channar Mine was linked to Paraburdoo by 
overland conveyor. During 1998, a 147-km extension to 
Hamersley Iron's existing railway was constructed, and a $92 
million upgrade of the Dampier port facility was undertaken 
(Resource Information Unit, 1999, p. 311). 

Robe River Iron Associates, with a capacity of 31 Mt/yr, was 
Australia's third largest iron ore producer and the fourth largest 
in the world. The principal iron ore mine was the Pannawonica, 
comprising a mesa-like deposit of pisolitic goethite-hematite 
iron ore along the present Robe River valley, near the company 
town of Pannawonica in the Pilbara. Robe River's crushing and 
port facilities were at Cape Lambert, about 200 km distant on 
the coast to the northeast. The ore body mined in 1998 was the 
Mesa J. A major shutdown for maintenance took place in late 
1998 during which stockpile levels were reduced by 18%, and a 
$5.7 million scrubber/trommel plant was constructed, enabling 
ore to be recovered from the deeper sections below the water 
table where heavy clay contamination was encountered 
(Resource Information Unit, 1999, p. 310). 

Koolyanobbing Iron Pty. Ltd., a 60-40 joint venture of 
Portman Resources NL and Angang Australia Pty. Ltd., owned 
by the Chinese Government operated the 3-Mt capacity 
Koolyanobbing open-cut iron ore mine, 50 km north of 
Southern Cross, Western Australia. Koolyanobbing Iron also 
operated the facilities recovering and beneficiating iron ore 
stockpiles at Cockatoo Island off the northern coast of Western 
Australia, 140 km north of Derby. Sole-owner Nugold Hill 
Mines NL received a royalty for each ton of iron ore 
concentrate shipped from Cockatoo Island, which mainly was to 
steel mills in China (Resource Information Unit, 1999, p. 308). 

In August, after receiving environmental approval and 
satisfactorily addressing all native title and heritage issues, the 
Western Australian Government granted approval for an 
extension of mining operations at the Brockman open cut, 
which had been scheduled to close in July. Hamersley Iron was 
given approval to mine the adjacent Nammuldi Marra Mamba- 
type ore body beginning in September, at an initial rate of 4 
MU yr for an estimated mine life of about 5 years (Engineering 
and Mining Journal, 1998c). Marra Mamba-type ore is softer 
than the more commonly mined Brockman-type iron ore and it 
has a lower phosphorus content, but the iron content also is 
lower, averaging about 6096 to 6296 iron compared with more 
than 6496 iron for Brockman-type ore. The Nammuldi ore will 
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be processed through the existing plant at Brockman, which had 
been treating high-quality hematite detrital ore (Mining Journal, 
1998n). 

The contribution of BHP Steel, the only integrated steel 

producer in Australia, to world steel output is small, ranking 
20th and producing about 196 of world production (Metal 
Bulletin, 1999). BHP Steel's steelworks at Newcastle, New 
South Wales; Port Kembla, New South Wales; and Whyalla, 
South Australia; and its minimill in Sydney accounted for just 
more than 90% of Australia's steelmaking capacity. The 
remaining capacity was held by Australian National Industries’ 
Comsteel and Palmer Tube Mills and the privately owned 
Smorgan Steel (Metal Bulletin Monthly, 1998a). BHP Steel 
announced that its Newcastle steelworks will be closed by 
yearend 1999 (Metal Bulletin, 1998b). 

Although the South Australian Government awarded a $4.7 
million development grant to the South Australian Steel and 
Energy (SASE) Project in 1997 for construction at the 
beginning of 1998 of a 2-metric-ton-per-hour demonstration 
plant, the construction was delayed during the year, while the 
joint-venture partners were forming an operating company. The 
ultimate goal of SASE was to produce high-quality pig iron 
from low-grade iron ore and steaming coal at a lower cost than 
that of hot briquetted iron (HBI). SASE planned to build a 2.5- 
Mt/yr commercial plant based on Melbourne-based Ausmelt 
Ltd.'s submerged lance smelting technology near the Alice 
Springs-to-Adelaide rail line that traverses the iron and coal 
deposits. The Government of South Australia, Ausmelt, and 
Sydney-based Meekatharra Minerals Ltd., which owned the 
coal leases, each held a 28% interest in the venture, and Р.Т. 
Krakatau Steel, owned by the Indonesian Government, had 
agreed to purchase the remaining equity for $7.5 million (Metal 
Bulletin, 1998f). 

BHP Steel's 2.5-Mt/yr HBI project at Port Hedland, Western 
Australia, was on track to produce its first briquettes in early 
1999. The plant was estimated to be about 84% complete at 
midyear (Metal Bulletin, 1998c). 


Lead and Zinc.—In 1998, Australia ranked first in 
production of mined lead concentrate; third in mined zinc 
concentrate, following China and Canada; and ninth in 
production of both refined lead and refined zinc (World Bureau 
of Metal Statistics, 1999, p. 80-81 and 128-129). Most of the 
lead production was from zinc-rich deposits that also produced 
byproduct lead. А major exception was the Cannington lead- 
silver-zinc mine 85 km south of McKinlay, western 
Queensland. The Cannington Mine was operated by BHP 
Minerals and was expected to reach its full capacity of 175,000 t 
contained lead and 40,000 t contained zinc in 1999 (Resource 
Information Unit, 1999, p. 312). At full production, Cannington 
was expected to be the world's largest single producer of lead 
(Resource Information Unit, 1999, p. 318). 

In April, the continuity of feed to the Mount Isa lead and zinc 
processing plant was assured with the decision to develop MIM 
Holdings' George Fisher zinc-lead-silver deposit. The George 
Fisher deposit is 2 km north of MIM Holdings' existing Hilton 
Mine and 22 km north of its Mount Isa Mine. The extensive 3- 
year feasibility study completed in early 1998 provided for 
mining two of George Fisher's 11 ore bodies containing ore 
reserves of 24 Mt grading 9.196 zinc, 5.696 lead, and 128 grams 
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per metric ton silver. The remaining resource of approximately 
70 Mt probably would support an extension of the mine life for 
an additional 10 years (MIM Holdings Ltd., 1998, p. 21). The 
George Fisher underground mine will provide a 2.5-Mt/yr 
throughput, producing about 170,000 t of zinc-in-concentrate 
and 100,000 t of crude lead. The mine was on track for 
production to begin in 2000. Production at George Fisher was 
to begin as output at the existing Mount Isa operations tails off. 
Some of George Fisher’s zinc output was expected to be sold to 
the Republic of Korea's Korea Zinc Co. Ltd.'s new greenfield 
smelter-refinery that was under construction near Townsville, 
Queensland, and on schedule for commissioning in late 1999 
(Mining Journal, 1998m). The crude lead was to be shipped via 
Townsville to MIM Holdings' United Kingdom refinery 
(Mining Journal, 1998d). Total capital expenditure was 
estimated to be $164.7 million, which included $103.7 million 
for mine development, $36.6 million for upgrading the 
concentrator, and $24.4 million to extend the life of the lead 
smelter at Mount Isa (Metal Bulletin, 1998g). 

In June, Western Metals agreed to supply 150,000 t/yr of zinc 
concentrate to Korea Zinc's smelters in Australia, The Republic 
of Korea, and the United States. The long-term contract 
represented about 60% of Western Metals' annual output of 
zinc concentrates from its mines in northern Western Australia's 
Lennard Shelf operations in the Kimberley region, including the 
Goongewa, Kapok, and Pillara underground mines (Mining 
Journal, 1998q). Commissioning of the processing plant at the 
Pillara underground mine was just beginning; stockpiled ore 
was being used when the deal was made. Design throughput 
and recoveries at Pillara were expected to be achieved by mid- 
1999. At full capacity, Pillara would produce 165,000 t/yr of 
zinc concentrate and 35,000 t/yr of lead concentrate and have a 
mine life of at least 10 years (Resource Information Unit, 1999, 
p. 328). Although on care and maintenance since 1997, 
Western Metals continued to operate its processing plant at the 
Cadjebut Mine, processing ore from the Goongewa and the 
Kapok Mines and other Lennard Shelf mining operations (Metal 
Bulletin, 19981). 

By August, major contracts had been signed with Pasminco 
Century Mine Ltd., a wholly owned subsidiary of Pasminco 
Ltd., for development of the Century Mine, about 250 km 
northwest of Mount Isa in the far north of Queensland. Work 
was progressing ahead of schedule and under budget on mine 
prestripping, construction of the concentrator processing 
facility, the slurry pipeline, and the Karumba port and airstrip. 
The $518.5 million mining project was scheduled to begin 
production during the last quarter of 1999 (Pasminco Ltd., 
1999). When in full operation, production was expected to be 
780,000 t/yr of silver and zinc concentrate and 70,000 t/yr of 
lead concentrate from 5 Mt/yr ore. The concentrates will be 
pumped in slurry form through the 300-km underground 
pipeline to the port at Karumba on the Gulf of Carpentaria, 
where it will be dewatered and stockpiled prior to export 
(Resource Information Unit, 1999, p. 318). Initial production 
was earmarked for Pasminco's Risdon Smelter in Hobart, 
Tasmania, and its Budel Smelter in the Netherlands (Metal 
Bulletin, 19981). A part of Century's production might be sold 
to Korea Zinc's smelter-refinery at Townsville (Mining Journal, 
1998m). 

Final commissioning of the replacement, modernization, and 
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expansion project to increase production refining at Pasminco’s 
Port Pirie Smelter was completed in December. The upgrade 
will increase lead production to 250,000 t/yr (Pasminco Ltd., 
1999). 


Manganese.—In December, The Broken Hill Pty. Co. Ltd. 
(BHP) sold its main manganese assets to Billiton Plc. for about 
$367 million. Groote Eylandt Mining Co. Pty. Ltd. (GEMCO), 
BHP’s subsidiary, operated the 2.4-Mt capacity, 84-square- 
kilometer open-cut operations on the northwest portion of 
Groote Eylandt, off the far north coast of Australia in the west 
of the Gulf of Carpentaria, Northern Territory. The operations 
at Groote Eylandt used excavators and 145-t end-dump trucks 
for removal of overburden and ore mining. The on-site 
concentrator produced clean lump and fine ore products that 
were trucked to Milner Port Bay for shipment (Resource 
Information Unit, 1999, p. 332). Production of manganese ore 
at Groote Eylandt represented about 10% of world supply 
(Resource Information Unit, 1999, Map Supplement). GEMCO 
shipped about 25% per year of its concentrate to the 
ferromanganese plant operated by another former BHP 
subsidiary, Tasmanian Electro Metallurgical Co. Pty. Ltd. 
(TEMCO) at Bell Bay, Tasmania. A smaller percentage was 
used in an electrolytic manganese dioxide plant at Newcastle 
owned by Australian Manganese Co. Pty. Ltd., a former 
subsidiary of BHP; the plant produced high-grade material used 
in long-life batteries. The TEMCO and Australian Manganese 
plants were included in the sale of BHP’s manganese assets sold 
to Billiton Plc., but some minor BHP manganese assets not part 
of the deal will be sold at a subsequent date for about $10 
million (Mining Journal, 1998k). 


Mineral Sands.—Australia’s mineral sands industry 
comprised the mining and processing of high concentrations of 
such titanium minerals as ilmenite, leucoxene, and rutile; 
monazite, a rare-earth phosphate containing a variety of rare- 
earth oxides, especially cerium; thorium oxide; and zircon, an 
ore of zirconium and also used in the ceramics-refractories 
industry. Monazite, however, was not recovered during 1998 
owing to lack of demand throughout the year and was returned 
to the tailings. The Australian mineral sands industry provided 
about 25% of the world’s ilmenite, 50% of its rutile, and 40% of 
the zircon (Resource Information Unit, 1999, Map Supplement). 

The mineral sands industry underwent a dramatic change 
during the year with the merger of Westralian Sands Ltd. and 
RGC Ltd. and the abandonment by BHP Titanium Minerals Pty. 
Ltd. of its much-troubled Beenup Mine near Augusta, Western 
Australia, after enduring environmental and technical problems 
since its startup in 1997. 

Westralian Sands merged with RGC in December to form one 
of the world’s major titanium minerals production and 
processing companies. The merger also produced one of 
Australia’s top 10 mineral-resource companies (Mining Journal, 
1998a). The new company, renamed Iluka Resources Ltd. in 
1999, became the world’s second largest producer of titanium 
dioxide (TiO,) feedstock, after Rio Tinto, supplying about 32% 
of the world’s supply, and the largest producer of zircon for 
ceramics and refractories, accounting for about 37% of world 
production (Industrial Minerals, 1998c). At yearend, planning 
was in progress to close RGC’s Sydney corporate offices, mines 
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at Eneabba and South Capel, and its Eneabba dry separation 
plant in Western Australia. Production of synthetic rutile from 
the Narngulu Plant’s kilns, near Geraldton, Western Australia, 
was to be reduced and replaced by increased production from 
more-efficient plants operating at Capel (Resource Information 
Unit, 1999, p. 333). 

In May, BHP Titanium Minerals declared force majeure on 
delivery of ilmenite from its Beenup dredging operation owing 
to production constraints. Because technical problems relating 
to a high clay content in the ilmenite-zircon ore body had 
adversely impacted tailings management since its 
commissioning in March 1997, the operation had never reached 
a satisfactory production level, originally expected to be 
600,000 t/yr of ilmenite and 20,000 t/yr of zircon (Engineering 
and Mining Journal, 1998b). Production never reached 
designed capacity, and at the declaration of force majeure, the 
plant was producing at 40% of design using an interim tailings 
method. About 50% of production was slated to be processed at 
BHP Titanium Minerals’ Tyssedal Smelter in Norway. 
Although the force majeure applying to sales contracts for 
ilmenite was lifted in December, BHP Titanium Minerals closed 
the operation in early 1999 (Resource Information Unit, 1999, 
p. 337). 

In September, Nimbus Resources NL purchased BHP 
Titanium Minerals’ Hawks Nest mineral sands operation, 
including the dry separation plant about 50 km northeast of 
Newcastle, for about $5.5 million. In December, Nimbus 
changed its name to Mineral Deposits Ltd. (Resource 
Information Unit, 1999, p. 518). 


Nickel.—In 1998, the global nickel industry was firmly 
focused on Western Australia as three new laterite prospects, 
Bulong, Cawse, and Murrin Murrin, began mining. As they 
began to ramp-up production, these projects were expected to 
revolutionize the industry by substantially cutting the cost of 
producing nickel metal. Annual production, 50,000 t in the 
early 1990’s, was 144,000 t in 1998 and was expected to 
approach 178,000 t by 2000 (Department of Resources 
Development, 1999, p. 3). Until the startup of the laterite nickel 
mines, all nickel production in Australia had been from nickel 
sulfide ore bodies. 

Nickel mining in Australia was conducted solely in the State 
of Western Australia. WMC Resources pioneered Australia’s 
nickel industry, establishing the operations at Kambalda in 
1966. Kambalda quickly developed into a world-class nickel 
facility, underwriting the construction of the nickel refinery at 
Kwinana in 1970 and the Kalgoorlie nickel smelter in 1972. 
WMC Resources was still Australia’s leading producer, 
producing a record-high 120,000 t in 1998. Australia supplied 
about 13% of the world’s primary nickel and was the third or 
fourth largest producer, ranking after Russia and Canada and 
about equal with New Caledonia (Department of Resources 
Development, 1999, p. 6). 

WMC Resources announced in September that it was 
reducing nickel-in-concentrate by 10,000 t/yr production at its 
Kambalda nickel operations by suspending mining during the 
next few months at three of WMC Resources’ seven mining 
complexes—Blair, Otter/Juan, and Wannaway. The 
underground mines were Kambalda’s highest cost operations. 
The cutback represented about 9% of WMC Resources’ total 
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nickel production (Engineering and Mining Journal, 1998f). 

In early 1998, Titan Resources' NL recommissioned the 
underground mine and mill at Radio Hill, 35 km south of 
Karratha and, in April, sent the first shipment of concentrate to 
WMC Resources for processing. The ore body originally had 
been developed in 1991 by Agip Australia Pty. Ltd. but 
operated only a few months until closure in 1992 owing to 
smelter problems and low nickel prices. Titan upgraded the 
original treatment plant to 200,000 t/yr from 150,000 t/yr with 
the addition of new flotation cells and ancillary equipment 
(Resource Information Unit, 1999, p. 354). The 40,000-t/yr 
mine had an estimated mine life of 5 years (Metal Bulletin, 
1998k). 

Of the new laterite mines, Centaur Mining and Exploration 
Ltd.'s Cawse project, 50 km northwest of Kalgoorlie, was the 
most advanced. Full-scale open pit mining began in April 1998, 
producing its first cobalt sulfide concentrate in January 1999 
and its first nickel metal production in February 1999 (Resource 
Information Unit, 1999, p. 346). In late 1998, commissioning 
of Preston Resources Ltd.'s Bulong nickel-cobalt mine began 
and was to be followed by a progressive buildup to full metal 
production of 9,000 t/yr of nickel and 700 t/yr of cobalt in 1999. 
Ore capacity for Stage 1 was 550,000 t/yr. Stage 2, planned for 
2000-01, would increase output to 22,000 t/yr of nickel and 
1,700 t/yr of cobalt. Bulong was expected to have a 25-year 
mine life with an initial mining rate of 537,000 t/yr of ore, to be 
increased to 1.6 Mt/yr. Preston purchased the Bulong Mine 
from Resolute Ltd. in July for $194.6 million (Resource 
Information Unit, 1999, p. 345). 

The largest of the laterite projects was the Murrin Murrin 
Mine owned by Anaconda Nickel Ltd. (60%) and Glencore 
International (4096). At full capacity, Stage 1 of the $610 
million refinery, 60 km east of Leonora, was scheduled to 
produce 45,000 t/yr of nickel metal, equal to the State's entire 
nickel industry in 1993, and 3,000 t/yr of cobalt metal in high- 
purity sintered briquette form (Department of Resources 
Development, 1999, p. 15). This would make Murrin Murrin 
the world's fifth largest nickel mine and the third largest cobalt 
mine. Mining operations started in March 1998, and a mine life 
of more than 30 years was projected. High-pressure acid leach, 
sulfide precipitation, and hydrogen reduction recovery 
technology designed by Sherritt International Corp. was to be 
used in the on-site refining of the ore (Engineering and Mining 
Journal, 1998a). The plant was designed to allow for a Stage 2 
expansion that would increase production to 115,000 t/yr of 
nickel and 9,000 t/yr of cobalt. Design, engineering, and 
procurement for the Stage 2 expansion proceeded in parallel 
with the completion of Stage 1. Stage 2 was to replicate the 
existing processing circuit with the possible addition of mixed 
sulfide roasting as a precursor to leaching (Resource 
Information Unit, 1999, p. 352). 

In September, AGL Power Generation and TransAlta Energy 
(Australia) signed a development agreement with QNI to build a 
$67 million, 150-megawatt cogeneration facility to be located 
on site at QNI’s Yabulu nickel-cobalt refinery. The facility 
would provide electricity and steam for the refinery, replacing 
the existing coal-fired power station; surplus electricity would 
be sold to the Queensland market. The project was to be 
developed, operated, and owned by AGL and TransAlta. 

In late November, Billiton completed acquisition of 10096 of 
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QNI following a bid for $275 million in early September 
(Engineering and Mining Journal, 1999). 


Platinum-Group Metals.—No Australian mines were 
primary producers of platinum-group metals (PGM), although 
minor production continued in Western Australia's Eastern 
Goldfields at Kalgoorlie-Boulder and Kambalda as a byproduct 
of nickel operations. PGM, mainly platinum and palladium, 
were recovered at the Port Kembla refinery-smelter complex 
from byproduct copper sulfide residues produced at the 
Kwinana nickel refinery. PGM also were contained in nickel 
matte produced for export at the Kalgoorlie smelter. 


Silver.—Australia was a major silver producer in 1998, 
ranking fourth largest in the world after Mexico, the United 
States, and Peru (World Bureau of Metal Statistics, 1999, p. 
119). Most of the country's production, however, continued to 
be a byproduct of copper-gold, gold, or lead-zinc mining. 

In December, the Western Australia Department of Minerals 
and Energy conditionally approved the development and 
operation of the underground Elizabeth Hills (formerly known 
as Munni Munni) native silver project. The Elizabeth Hills 
Mine is 40 km southeast of Dampier, Western Australia, and is 
managed by East Coast Minerals NL (Resource Information 
Unit, 1999, p. 324). 

At yearend, BHP Minerals’ Cannington underground silver- 
lead-zinc mine was on target to become the world’s biggest 
single producer of silver—producing 750 t/yr. Some of the 
mine’s silver will be used to make all the silver medals for the 
2000 Summer Olympic and Paralympic Games in Sydney 
(Resource Information Unit, 1999, p. 318). 

An upgrade of Pasminco’s Port Pirie lead refinery in South 
Australia during the latter third of 1998 also was to double the 
refinery’s silver production to 440 t/yr by midyear 2000 
(Mining Journal, 1998f). 

Production of byproduct silver from WMC’s Olympic Dam 
Mine will increase from about 12,500 to about 30,000 kg/yr as a 
result of the expansion program (Resource Information Unit, 
1998, p. 108). 


Tin.—In August, Perth-based Murchison United NL agreed 
to purchase the 10,000-t/yr Renison Bell underground tin mine 
on the west coast of Tasmania from RGC, which merged in 
December 1998 with Westralian Sands to create Iluka in early 
1999. RGC announced that Renison Bell was for sale in April, 
a time when its corporate strategy was changing to focus on its 
core business of mineral sands mining. The mine, however, 
was to be sold only as a going concern. Murchison agreed to 
purchase the mine for $24.4 million, with an immediate 
payment of $12.2 million followed by annual payments of 
$3.05 million beginning during the financial year ending June 
30, 2000. Additionally, RGC was to receive a royalty if the tin 
price exceeded $4,575 per metric ton during the period from 
2000 to 2004 (Metal Bulletin, 1998h). 


Tungsten.—Tasmania Mines Ltd. produced a small quantity 
of low- and high-grade scheelite concentrates from its Kara No. 
1 pit 30 km south of Burnie, Tasmania, for use in the specialty 
steel industry. The Kara Mine also produced magnetite for use 
in coal washeries (Resource Information Unit, 1998, p. 304). 
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Vanadium.—In November, construction began on the 
estimated $70 million Windimurra vanadium project 80 km 
southeast of Mount Magnet in Western Australia. 
Commissioning of the project was scheduled for September 
1999. The mine and processing plant would produce 7,170 t/yr 
of vanadium pentoxide, representing about 12% of world 
production. In midyear, drilling had increased the measured 
vanadium resource by 150%, confirming it to be the largest 
vanadium ore reserve in the world. The joint venture project 
was owned by Swiss-based Sudelektra Holding AG (51%) and 
Precious Metals Australia Ltd. (49%) (Resource Information 
Unit, 1999, p. 377-378). The plant also could produce 
vanadium trioxide, depending upon market conditions (Smith, 
1998). 


Industrial Minerals 


Cement.—Five industrial conglomerates accounted for most 
of the country’s cement capacity by holding large-share 
percentages of a multitude of plants around the country. 
Adelaide Brighton Cement Ltd. held the most, about 2.1 Mt/yr 
of capacity, or a 29% share; Blue Circle Southern Cement Ltd., 
approximately 2 Mt/yr, or 28%; Australian Cement Holdings 
Ltd., about 1.4 Mt/yr, or 20%; Queensland Cement Ltd., about 
1.3 Mt/yr, or 18%; and Cockburn Cement Ltd., 300,000 t, or 
about 4%. 


Diamond.—Since 1986, Australia has been the largest 
volume producer of natural diamond in the world. In 1998, 
Australian diamond production was more than 37% of world 
production (Resource Information Unit, 1999, Map 
Supplement), all coming from the Argyle open cut in the 
Ellendale diamond province, western Kimberley region, 
Western Australia. Because only a small portion of its output is 
of gem quality, Argyle’s production represented less than 5% of 
the annual world diamond supply by value (Mining Journal, 
1998j); in 1998, diamond sales were valued at $398 million, an 
increase of 20% compared with that of 1997 and a record high 
(Ashton Mining Ltd., 1998a, p. 8). 

Since the 1995 closure of the Bow River alluvial operations 
20 km east of the Argyle Mine, the only commercial production 
of diamond in Australia was from the AK-1 lamproite pipe and 
alluvial operations at Argyle. About 596 of Argyle's production 
was of gem quality, including a small proportion of the highly 
valued intensely pink stones (“Argyle Pink") that generate 
about 50% of revenues but represent only about 0.1% of 
production; 4596 was near gem quality that produce about 4596 
of revenues; and 5096 was industrial grade that contributes just 
5% of revenues. 

Argyle Diamonds Sales Pty. Ltd. was the management 
company and operator of the Argyle Diamond Mines Joint 
Venture's (ADMJV) Argyle Mine. Partners in the joint venture 
were Rio Tinto, 5796; Ashton Mining, 38%; and Western 
Australia Diamond Trust, 5%. ADMJV marketed all its rough 
diamond production through its European sales office in 
Antwerp, Belgium. The majority of the mine's production was 
cut and polished in India and other Asian cutting centers. 
ADMIJV continued to sell the few handfuls of the Argyle Pink 
fancy diamonds unique to the Argyle Mine at its annual Argyle 
Pink Diamond Tenders, as it has since production startup, as 


THE MINERAL INDUSTRY OF AUSTRALIA—1998 


well as the slightly more common yellow-to-brown stones that 
are marketed as "Argyle Champagne" or “Argyle Cognac" 
depending upon the specific color. These diamonds were cut 
and polished by using traditional techniques and automated 
laser-cutting machines at Argyle Diamond Sales Pty. Ltd.'s 
small facility in West Perth. 

In June, ADMJV approved the first stage of further 
development of the AK-1 open cut to begin immediately. This 
required the prestripping of approximately 100 Mt of waste to 
access an additional 17.6 Mt of ore at an average grade of 2.58 
carats per metric ton (kt/t) and resulted in estimated reserves of 
64 Mt grading 2.58 kt/t. Further extensions of the open cut 
operations were expected, and scheduling and costing details 
already were in progress to be completed by 1999. The 
extension of the mine life of the open-cut operations postponed 
planned underground mining development of the Argyle Mine, 
but only until the full potential of open-cut operations has been 
realized (Ashton Mining Ltd., 1998b). 

Acting as manager and on behalf of its then joint-venture 
partner Aberfoyle Ltd., Ashton Mining announced in June an 
agreement with the traditional landholders, or native title 
claimants, giving their consent to the grant by the Government 
of the Northern Territory of the Merlin mineral lease in the 
Coanjula area, Northern Territory, near the Gulf of Carpentaria 
(Ashton Mining Ltd., 1998c). In September, Aberfoyle was 
taken over by Western Metals, which then sold its 22.57% share 
in the Merlin property to Ashton, giving Ashton sole ownership 
(Resource Information Unit, 1999, p. 109). Construction of 
access roads was completed, and construction and development 
of a 700,000-t/yr capacity processing plant began, with 
commissioning scheduled for early January 1999. Stage 1 of 
the Merlin Project was to mine and process ore from 7 of the 12 
known diamondiferous kimberlite pipes and bulk sample the 
remaining pipes in the Merlin cluster during a 30-month period. 
Ore grades for Stage 1 were expected to average 0.43 kt/t 
(Ashton Mining Ltd., 1998c). When commissioned, Merlin will 
become Australia's second hardrock diamond mine. 


Garnet Sand.—During 1998, GMA Garnet Pty. Ltd.'s garnet 
sand separation plants near Port Gregory, Western Australia, 
processed garnet for use as an abrasive in industrial cleaning 
and maintenance and as a high-pressure cutting agent. The 
product was sold domestically and exported through the ports of 
Fremantle and Geraldton, Western Australia. 


Gemstones.—Australia was the leading producer of precious 
opal, accounting for a large percentage of world production. 
About one-half of Australia's annual production was mined in 
South Australia's three major fields at Andamooka, Coober 
Pedy, and Mintabie, as well as many smaller fields stretching 
from Andamooka to the Northern Territory border along the 
southwestern margin of the Great Artesian Basin. Most opal 
was hand mined either from open cuts or underground drives, 
and all grades, from milky pinfire through crystal up to high- 
grade black, were produced (Mines and Energy South Australia, 
1997, p. 2). Opal in New South Wales was mined at Lightning 
Ridge, the world's major source of the highly prized and 
valuable black opal. A small amount, however, was still 
produced at White Cliffs, the site of the first opal discovery in 
1889. A small quantity of opal also was produced in western 


3.9 


Queensland. 

Australia also continued to be the world’s leading producer of 
natural sapphire. Commercial sapphire production was mined 
from alluvial deposits in the Inverell-Glen Innes (New England) 
region of northern New South Wales and the Rubyvale-Anakie 
region of central Queensland. Australia supplied as much as 
30% by volume of the world’s rough sapphire output. Most of 
the uncut gems were exported to Thailand, the recognized world 
leader for cutting and marketing. 

Jade was discovered in the form of nephrite, one of the two 
recognized jade minerals (the other being jadeite), near Cowell 
on the Eyre Peninsula'in South Australia. The deposits near 
Cowell, the world's largest known resource of nephrite jade, are 
mined every 2 years for enough nephrite to satisfy the market. 
Australia produced most of the world's chrysoprase, which is 
known as Australian Jade outside of Australia. 

Australia produced other gemstones, including agate, 
amethyst, chiastolite, emerald (aquamarine), garnet, rhodonite, 
topaz, tourmaline, turquoise, and zircon. 


Gypsum.—Lake MacLeod Gypsum, a division of Rio Tinto 
controlled by its subsidiary Dampier Salt Ltd., shipped 
processed gypsum to Asian markets from its Lake MacLeod 
deposit near Carnarvon, Western Australia. Dampier Salt began 
mining the deposit in November 1996. The gypsum was 
dredged and then heap-leached with water for several months to 
remove salt and other impurities, producing high-quality 
gypsum (chloride levels below 100 parts per million, gypsum 
purity of 9696, and 3.0% maximum moisture content) for use in 
the plasterboard and cement markets. Lake MacLeod Gypsum, 
Australia's largest producer of gypsum, was 68.4996 owned by 
Rio Tinto; the remainder was held by Marubeni Corp., Nissho- 
Iwai Corp., and Itochu Corp., all of Japan. 


Kaolin.—Australian Kaolin Ltd.'s Skardon River kaolin 
deposit on Cape York Peninsula, 100 km north of Weipa, began 
production in October, producing hydrous and calcined kaolin 
for the paint, plastic, and rubber markets. Plant capacity was 
200,000 t/yr, and initial projections were for the production of 
100,000 t/yr of hydrous kaolin and 75,000 t/yr of calcined 
kaolin (Industrial Minerals, 19984). 


Lithium and Tantalum.—Gwalia Consolidated Ltd. was the 
world's largest producer of lithium minerals (spodumene), 
which were mined from the southern end of the Greenbushes 
Mine, the world's largest, highest grade spodumene resource, 
300 km south of Perth. Gwalia Consolidated also was the 
world's largest producer of tantalum, supplying approximately 
2596 of the world's tantalum requirements annually (Sons of 
Gwalia Ltd., 1998, p. 24). Both commodities were extracted 
from two separate open cuts, spaced about 300 meters (m) 
apart, within the Greenbushes pegmatite ore body, one of the 
largest zoned rare metal pegmatites in the world. Additionally, 
Gwalia Consolidated produced tantalum from the Mount 
Cassiterite ore body at its Wodgina Mine, 100 km south of Port 
Hedland. Wodgina was the largest hardrock tantalum mine in 
the world, second only to the Greenbushes Mine (Gwalia 
Consolidated Ltd., 1997, p. 14). 

In January, Gwalia Consolidated and Sons of Gwalia Ltd. 
(SOG), its associated company, agreed to corporate 
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restructuring and consolidation of core assets, resulting in 
Gwalia Consolidated's becoming a wholly owned subsidiary of 
SOG: Gwalia Consolidated ceased trading on the Australian 
Stock Exchange in May. In the restructuring, U.S.-based Cabot 
Corp., one of the world's largest tantalum processors, acquired 
a 7% interest in SOG and thereby assured security of tantalite 
ore processing contracts for both companies (Resource 
Information Unit, 1999, p. 482-483). 

At yearend, a $9.1 million upgrade of Wodgina's milling 
facility was in progress to more than double annual production, 
from 80,000 kg to between 160,000 and 180,000 kg. The 
upgrade was slated for commissioning in July 1999 (Resource 
Information Unit, 1999, p. 366). 


Magnesia.—In November, a proposed magnesite-to- 
magnesium metal project in South Australia was given an 
official launch by its Parliament in Adelaide. SAMAG Ltd., 
owned by Pima Mining Ltd. (8096) and Resource Finance Corp. 
(2096) were granted exploration licenses to develop the 
cryptocrystalline magnesite deposits in the Flinders and the 
Willouran Ranges. The proposed project will involve the open- 
cut mining of from 200,000 to 250,000 t/yr of raw magnesite 
which, after preliminary treatment, will be shipped by rail from 
Leigh Creek to a new 50,000- to 55,000-t/yr capacity 
magnesium metal plant at Port Augusta. A definitive feasibility 
study was to be completed by June 1999 (Mining Journal, 
19981). 

Cryptocrystalline magnesite has been mined since 1992 by 
Queensland Metals Corp. Ltd. (QMC) at the Kunwarara Mine, 
70 km northwest of Rockhampton in Queensland, through the 
Queensland Magnesia (QMAG) project for the production of 
deadburned and electrofused magnesia used as feedstock for 
refractory materials. QMAG also was a research organization 
focusing on refractory applications and the research and 
development of calcined building materials. 

The Magnesium Metal Project, a 50-50 joint venture of QMC 
and Commercial Minerals Ltd., a wholly owned Normandy 
Mining subsidiary, was formed in 1997 to develop process 
technology for producing magnesium metal and alloys from the 
magnesite ore. During 1998, the evaluation of magnesite 
resources outside the existing QMAG mining leases proceeded 
with infill drilling at the Oldman North portion of the deposit, 
and infill drilling was completed within the southern portion of 
the leases to define additional ore reserves (Resource 
Information Unit, 1999, p. 330.) 


Phosphate Rock.—In December, WMC Fertilizers Ltd. 
reported that its $427 million Queensland Fertilizer Project at 
Phosphate Hill, 150 km south of Mount Isa, was on budget and 
on schedule for completion by yearend 1999 (Mining Journal, 
1998g). About 75% of the engineering and 2396 of the 
construction were completed. The mining and processing 
facilities were scheduled to produce 1 Mt/yr of high-analysis 
ammonium phosphate fertilizers, monoammonium phosphate 
(MAP), and diammonium phosphate (DAP). The DAP and 
MAP produced at Phosphate Hill will be railed to Townsville 
where they will be shipped to Australian and offshore markets 
(Resource Information Unit, 1999, p. 302). 


Salt.—Australia ranked sixth in world salt production, most 
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of which was produced from solar salt plants. Significant 
quantities also were produced from salt from inland lakes, 
coastal lagoons, and ancient buried evaporites. 

Dampier Salt supplied more than one-half of Australia’s 
annual salt production from its solar operations at Dampier 
Field on Mistaken Island near Dampier in the Pilbara area and 
Lake MacLeod Field near Carnarvon. Salt from the Dampier 
Field was produced by evaporation of seawater; the evaporating 
ponds cover more than 9,000 hectares (ha). At Lake MacLeod, 
natural brine was recovered from the subsurface Lake MacLeod 
Aquifer through shallow wells from depths of 4 to 6 m and 
circulated by gravity through an evaporating pan system where 
salt crystals were grown for harvest and processing. Dampier 
Salt produced mainly industrial-grade salt for chemical and 
industrial uses, but the product also was approved as a food- 
grade salt. 

Dampier Salt supplied more than one-half of Australia’s salt 
exports. Japan remained Dampier Salt’s main market, with 
Indonesia, the Republic of Korea, and Taiwan receiving the 
bulk of the remaining export sales (Resource Information Unit, 
1999, p. 443). 

The Cargill, formerly the Leslie Salt, salt project at Port 
Hedland, owned by the Cargill Salt department of Cargill 
Australia Ltd., a wholly owned subsidiary of Cargill Inc. of the 
United States, was the second largest Australian solar salt 
producer. Salt was produced by a process of evaporation and 
concentration in which salt water was pumped into a series of 
concentration and crystallizer ponds covering an area of about 
8,000 ha. The Cargill operation had a capacity of about 3 
Mt/yr. Cargill exported high-quality salt throughout Asia 
mainly to the chemical industry (Resource Information Unit, 
1999, p. 363). 


Silica.—At the Kemerton Mine [SOG (70%) and Itochu 
Australia Ltd. (30%)], high-quality silica sand containing 
aluminum and potassium suitable for the container and sheet 
glass markets was produced; it is about 25 km northeast of 
Bunbury, Western Australia. Production was exported to Japan. 
A study to investigate increasing production from 400,000 to 
700,000 t/yr was deferred owing to the uncertainty of markets in 
Japan and Southeast Asia (Resource Information Unit, 1999, p. 
303). 


Talc.—In September, SOG sold its 50% share in the Mount 
Seabrook talc open-cut mine to Commercial Minerals for about 
$2 million plus working capital. The deal came just 2 years 
after Gwalia’s sale of a 50% interest to Industria Mineraria 
Italiana Fabi, an Italian talc producer, for $1.5 million. The 
mine was capable of producing about 300,000 t/yr of talc 
product. The Mount Seabrook Mine is about 160 km northeast 
of Meekatharra, Western Australia, and produced high-grade 
cosmetic talc and industrial grades (Industrial Minerals, 1998b). 


Mineral Fuels 


Coal.—In 1998, Australia was the world’s largest exporter of 
coal for the 14th consecutive year (Mining Magazine, 1999). 
During this time, exports more than doubled to 167 Mt in 1998 
from 79 Mt in 1984 (U.S. Energy Information Administration, 
June 1999, Australia, Country Analysis Brief, accessed 
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September 24, 1999, at URL http://www.eia.doe.gov/emeu/ 
cabs/australi.html). Virtually all production for export was 
based on the mining of black (bituminous and subbituminous) 
coal in New South Wales and Queensland. Coal exports were 
shipped from 11 terminals at 7 ports along the country's eastern 
coast (International Bulk Journal, 1999). The major market for 
Australia's coal exports was Japan and other Asian countries, 
but significant tonnage also was exported to Europe, the Indian 
subcontinent, the Middle East, and South America (Australian 
Bureau of Agricultural and Resource Economics, 1999, p. 11- 
12). In 1998, Australia produced about 6% of the world's 
salable black coal, ranking fifth after China (3596), the United 
States (2396), India (896), and the former U.S.S.R. (8%). 
Approximately 71% of Australia's raw black coal production 
was from open-cut mines (Australian Geological Survey 
Organization, 1999b, p. 13-14). Approximately 7496 of 
Australia's salable black coal production of 225 Mt (5896 of 
raw, or total, production) was exported in 1998, making coal the 
country's biggest export commodity (Resource Information 
Unit, 1999, p. 60). Approximately 83 Mt was metallurgical 
coal, and about 84 Mt was steaming coal. 

Australian brown coal, or lignite, production in 1998 was 
about 65 Mt, up from 61 Mt in 1997. This was more than 796 
of the world's brown coal production in 1998 and was the 
fourth largest tonnage after Germany (21%), the United States 
(17%), and the former U.S.S.R. (14%) (Australian Geological 
Survey Organization, 1999b, p. 15). 

The principal areas of coal production in Australia are the 
Bowen Basin, Queensland; Hunter Valley, Western Coalfield, 
and South Coast Coalfield, New South Wales; Leigh Creek (all 
brown coal), South Australia; Fingal, Tasmania; Latrobe Valley 
Coalfield (mostly brown coal), Victoria; and near Bunbury, 
Western Australia. The Northern Territory does not have any 
coal production. 

Approximately 20,000 people were employed in the black 
coal industry, mostly in New South Wales and Queensland; 
employment, however, was locally significant in South 
Australia, Tasmania, and Western Australia (Australian 
Geological Survey Organization, 1999b, p. 13). 

The Newcastle Wallsend Coal Co. Pty. Ltd. placed its wholly 
owned Gretley underground mine near Newcastle on a care and 
maintenance program while the company evaluated the mine’s 
future. Gretley coal was blended at Newcastle to produce a 
range of products suitable for cokemaking and energy fuel; 
thermal and coking coals had been exported to Asia and Europe 
(Resource Information Unit, 1999, p. 66). 

In August, Centennial Coal Co. Ltd. acquired a 90% majority 
share in the Clarence underground mine near Lithgow, New 
South Wales. Production resumed in September after being 
placed on care and maintenance by the previous owner in 
January 1998. The mine produced a premium low-sulfur coal, 
with production fully secured by long-term export contracts 
(Resource Information Unit, 1999, p. 64). 

In October 1998, Rio Tinto, through Queensland Coal Pty. 
Ltd., its wholly owned subsidiary, agreed to buy ARCO Coal 
Australia Inc.’s 80% interest in the Gordonstone underground 
mine in Emerald, Queensland, for $150 million. Gordonstone 
had been Australia’s highest capacity longwall mine with output 
exceeding 4.6 Mt/yr in 1996. In April 1997, ARCO announced 
it was disposing its coal portfolio. With no acceptable buyers 
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by October 1997, ARCO placed the mine on indefinite care and 
maintenance following consistently poor investment returns. In 
February 1998, ARCO announced the mine would not reopen 
until it could operate competitively. Gordonstone still was on 
care and maintenance at yearend (Resource Information Unit, 
1999, p. 76). 


Petroleum and Natural Gas.—Australia produced about 
8096 to 8596 of its crude oil requirements. About 44% of the 
crude oil and condensate was produced in the Gippsland Shelf 
Fields in the Bass Strait between Tasmania and Victoria. The 
Carnarvon Basin off the northwestern coast of Western 
Australia was Australia's next largest producer, providing about 
4196 of total production. The Gippsland Basin in Victoria was 
the largest producer of natural gas (a 33% share) and LPG 
(6996). The North West Shelf Development Project on the 
Continental Shelf about 140 km offshore Dampier, Western 
Australia, was the source of Australia's liquefied natural gas 
production (Australian Institute of Petroleum Ltd., 1999, Where 
does our oil and gas come from and how long will it last?, 
Frequently asked questions, accessed September 24, 1999, at 
URL http://www.aip.com.au/education/faq/index.html). 

The first oil production in the Zone of Cooperation Area 
(ZOCA) in the Timor Sea between Australia and Indonesia 
began in July when oil from BHP Petroleum Pty. Ltd.’s Elang, 
Kakatua, and Kakatua North Fields started flowing (Offshore 
Engineer, 1998). The ZOCA, established by treaty signed by 
Australia and Indonesia in 1989, was divided into three 
regions—each country separately controlled its own, and a third 
was administered jointly (World Oil, 1998). 

In August, Shell Australia Ltd. and Mobil Oil Australia Ltd. 
signed a memorandum of understanding on a proposal to 
combine their refining operations in Australia into a joint 
venture to be owned equally. The $1.2 billion merger did not 
include the downstream retail marketing area (Petroleum 
Gazette, 1998). i 

In September, an explosion and subsequent fire at the 
Longford, Victoria, gas-processing complex resulted in the 
shutdown of all production from the Bass Strait oil and 
gasfields between mainland Australia and Tasmania. The 
Victorian Government subsequently banned the use of all 
nonemergency use of natural gas in the State, including the 
capital city of Melbourne. Longford’s three plants, operated by 
Esso Australia Resources Ltd. in joint venture with BHP 
Petroleum, processed all the gas produced in Bass Strait, and 
many producers, including Esso and BHP Petroleum, declared 
force majeure on crude oil, LPG, and gas contracts as a result of 
the incident (Financial Times, 1998). Natural gas production 
resumed in October, and limited crude oil production resumed 
in early December (Broken Hill Pty. Co. Ltd., 1999, p. 35). 

In November, Chevron Asiatic Ltd., developer of the 
proposed $1.48 billion, 2,500-km gas pipeline from Papua New 
Guinea (PNG) to Townsville and Gladstone in Queensland, 
announced that the participants had signed a pipeline 
development agreement with the consortium of Sydney’s 
Australian Gas Light Co. and Petronas, the Malaysian national 
oil corporation, for the construction, operation, and ownership 
of the Australian sector of the line. The agreement finalized all 
commercial terms associated with the development of the 
Australian sector (Petroleum Gazette, 1999b). Although all the 
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key Australian customers of the gas to be brought into the 
Townsville-Gladstone areas through the PNG-Queensland Gas 
Pipeline Project had not yet been signed, the pipeline’s 
promoters were considering near yearend the construction of a 
500-km spur from a junction on Cape York Peninsula across the 
Gulf of Carpentaria to supply Nabalco Pty. Ltd.’s Gove alumina 
refinery at Nhulunbuy in the Northern Territory. Additionally, 
Chevron Asiatic indicated its interest in extending the pipeline 
south from Gladstone to Brisbane because of the knowledge 
that the gas would be cheaper than that currently supplied from 
within Queensland and from the Cooper Basin, South Australia 
(South Sea Digest, 1998). Construction of the 2,000-km 
Australian section was to begin in April 1999, with the first gas 
planned for delivery in October 2001 (Petroleum Economist, 
1998). 

In December, BP Australia Holdings Ltd. and Caltex 
Australia Ltd. proposed a merger, similar to the venture 
between Shell Australia and Mobil Oil Australia, to unify their 
four local refineries and associated oil supply and shipping 
functions into one company and, at yearend, were in detailed 
discussions (Petroleum Gazette, 1999a). 

Australia has nine oil refineries with a total production 
capacity of more than 807,000 barrels per day (bbl/d) of oil. 
The largest facility was BP Amoco Refinery (Kwinana) Pty. 
Ltd. ’s 131,500-bbl/d Kwinana Refinery in Western Australia, 
followed by Mobil Refining Australia Pty. Ltd.’s 120,000-bbl/d 
Altona Refinery and Shell Refining (Australia) Pty. Ltd.’s 
110,000-bbl/d Geelong Refinery, both in Victoria (U.S. Energy 
Information Administration, June 1999, Australia, Country 
Analysis Brief, accessed September 24, 1999, at URL 
http://www.eia.doe.gov/emeu/cabs/australi.html). 

The total number of petroleum exploration and development 
wells drilled during 1998 (266) was 65 fewer than that of 1997 
(331, revised). The number of onshore exploration wells drilled 
in 1998 (94) was 25 fewer than that of 1997 (119, revised). 
During 1998, the number of offshore exploration wells drilled 
increased to 74 compared with that of 1997 when 57 (revised) 
wells were drilled and easily surpassing the record of 64 wells 
drilled in 1990. The total number of exploration wells drilled in 
1998 (168) decreased by 45% from the number drilled in 1997 
(176). The total number of development wells drilled (98) was 
57 fewer than the 1997 figure (155, revised); 57 wells were 
drilled onshore, a decrease of 22 wells from the 1997 figure; 
and 41 were drilled offshore compared with 76 wells drilled in 
1997. In 1998, the total meters drilled for exploration and 
development wells (628,807) was about 12% less than that 
drilled in 1997 (718,915, revised). The 972,059 line kilometers 
of seismic survey activity during 1998 was more than double 
that recorded in 1997, the previous record year with 476,142 
(revised) line kilometers. The number of petroleum discoveries 
offshore in 1998 (10) was near the 1997 record high of 12. 
There were 32 (30 gas, 2 oil) onshore discoveries in 1998 
(Australian Geological Survey Organization, 1999a). 


Uranium.—The existence of uranium in Australia has been 
known since the 1890's. In the 1930's, ores were mined at 
Mount Painter and Radium Hill in South Australia to recover 
minute amounts of radium for medical purposes. Additionally, 
a few hundred kilograms of uranium also were produced and 
used as a bright-yellow pigment in glass and ceramics. 
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Uranium ores as such initially were mined and treated in 
Australia from the mid-1950’s until 1971. The Mary Kathleen 
Mine in Queensland, and the Radium Hill and Rum Jungle 
mines in the Northern Territory were the largest producers of 
uranium (as yellowcake, or ammonium diuranate). The 
uranium material was intended primarily for export to the 
United Kingdom and the United States for use in their weapons 
programs of the period, but much also was used in nuclear 
plants for the production of electricity. Uranium mining 
resumed in 1979 at the Nabarlek Mine in the Northern 
Territory, and treatment of its stockpiled ore began in 1980. 
Since 1981, Australia’s uranium oxide concentrates have been 
sold strictly for electrical power generation. The 
Commonwealth Government has had appropriate safeguards in 
place to ensure that Australia-originated uranium material 
complied with this policy. Australia’s uranium reserves were 
the world’s largest—having about 40% of the Western World’s 
and about 25% of the world’s total (Minerals Gazette, 1996; 
Uranium Information Center Ltd., 1999a). 

In Australia, uranium oxide (U,O,) was produced at two 
mining-milling operations during 1998—at the Ranger Mine in 
the Alligator Rivers region of the Northern Territory and at the 
huge polymetallic (copper-gold-silver-uranium) Olympic Dam 
Mine at Roxby Downs, South Australia. Australia's total 
production for 1998 was 5,790 t of U,O, containing 4,910 t of 
uranium. Ranger produced 4,050 t U,O, (3,434 t uranium), and 
Olympic Dam, 1,740 t U,O, (1,476 t uranium). Australian 
production for 1998 was about 11% less than that of 1997 
(Australian Geological Survey Organization, 1999b, p. 34). 

Energy Resources of Australia Ltd. (ERA) began full-scale 
production at the Ranger No. 3 ore body in mid-1997, using the 
mined-out No. 1 open pit, originally opened in 1980, about 1 
km to the south as a repository for the mill tailings. ERA 
supplied about 1296 of the world's uranium production. Sales 
of uranium oxide concentrate in 1998 were to energy utilities in 
France, Germany, Japan, the Republic of Korea, Spain, Sweden, 
the United Kingdom, and the United States. All were under the 
auspices of international and bilateral safeguards regulations 
(Uranium Information Center Ltd., 1999c). 

WMC's Olympic Dam Mine is 560 km north of Adelaide, 
South Australia's capital city; the massive ore deposit, the 
largest known uranium ore body in the world, is 350 to 700 m 
below the surface. Although the mine was primarily a copper 
producer, the associated uranium produced about 2096 of the 
mine's revenue. 

А $750 million expansion project at Olympic Dam began in 
late 1996, with commissioning to begin at yearend (MESA 
Journal, 1998). The expansion, including an automated electric 
rail haulage system and a new gyratory crusher station 
underground, a new autogenous mill incorporating the latest 
grinding technology, a new smelter, an enlarged 
hydrometallurgical plant, and a third haulage shaft, was to 
increase production capacity to 3,700 t/yr U,O, by 2001 
(Australian Geological Survey Organization, 1999b, p. 35). 
The expansion program was expedited to bring the increased 
capacity on-line in early 1999, with the cost escalating to $1.2 
billion and the uranium oxide capacity increasing to 4,600 t/yr 
from 1,700 t/yr (Mining Journal, 19980). In 1998, uranium 
oxide concentrate was sold to electric utilities in Belgium, 
Canada, Finland, France, the Republic of Korea, Japan, 


THE MINERAL INDUSTRY OF AUSTRALIA—1998 


Sweden, the United Kingdom, and the United States under long- 
term contracts (Uranium Information Center Ltd., 1999b). 

The Jabiluka Mine, then owned by Pancontinental Mining 
Ltd., was scheduled to open shortly following that of Ranger in 
1980. Along with the Nabarlek and the Ranger (except the 
Ranger #2 ore body) Mines, Jabiluka was excluded from the 
Kakadu National Park in 1979 and 1984 as the park was being 
created. Full environmental assessment procedures were 
required for Jabiluka. Additionally, to ensure that the 
continuing operations did not damage the environment, and 
especially the Kakadu National Park, the Office of the 
Supervising Scientist, an independent statutory authority, was 
established as the Commonwealth's watchdog. 

Jabiluka's original environmental impact statement (EIS) was 
approved in 1979. In 1982, a mineral lease was granted by the 
Northern Territory for a period of 42 years following the 
signing of an agreement with the Northern Land Council and 
the traditional Aboriginal owners. By the end of 1982, all 
necessary mining and environmental approvals were obtained 
from the appropriate governments for the underground mining 
of the Jabiluka #2 ore body, and Pancontinental was cleared by 
the Commonwealth to seek sales contracts. Although 
commitments were obtained to supply more than 15,600 t of 
uranium oxide during a 10-year period, a new Government 
came to power in the 1983 Federal elections, and approval was 
withdrawn; development of Jabiluka ceased until the 
Government changed in the 1996 Federal elections. 
Meanwhile, ERA, owner and operator of the adjacent Ranger 
Mine, purchased the Jabiluka Mine in 1991, along with its 
development agreements, for about $98 million. 

A completely new EIS for Jabiluka was approved in 1997. 
Under the terms of the original Aboriginal agreement, changes 
to the design and operation of the mine were renegotiated with 
the Northern Land Council and agreed upon in May 1998. 
Because of the opposition of the traditional owners who had 
inherited the 1982 agreement, ERA faced the possibility of 
having to mill Jabiluka's ore at the mine site rather than at the 
Ranger Mine, 20 km to the south, as originally planned. A 
Public Environmental Report (PER) was addressed as to the 
merits of the Jabiluka mill alternative. After a modest delay for 
its consideration and independent review, the PER was 
approved in August 1998 (Uranium Information Center Ltd., 
19994). 

Other Australian uranium-mining developments included two 
in-situ leach (ISL) operations in South Australia that were at the 
pilot stage undergoing evaluation for full production in 1999. 
The Beverley ISL Mine, 520 km north of Adelaide, which had 
been purchased by Heathgate Resources Pty. Ltd., a wholly 
owned subsidiary of General Atomics Inc. of the United States, 
in 1990, was expected to produce 900 t/yr of U,O, during an 
expected mine life of more than 25 years. By the end of 1998, 
Heathgate had spent about $8 million on testing, including an 
on-site pilot extraction plant. An EIS was prepared, and a 
Government decision on whether commercial mining will be 
allowed to proceed at Beverley was expected during 1999 
(Resource Information Unit, 1999, p. 372). 

Trial mining began in 1998 at the Honeymoon ISL Mine, 
including the Goulds Dam and the East Kalkaroo properties, by 
Southern Cross Resources Australia Pty. Ltd. Production was 
expected to increase to 100 t/yr, and the facilities would then 
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undergo a $3.8 million expansion to allow commercial 
production of 450 t/yr in 1999, potentially rising to 900 t/yr 
(Resource Information Unit, 1999, p. 372). The Honeymoon 
and adjacent properties are about 75 km northwest of the 
mining center of Broken Hill, New South Wales, but 30 km 
inside South Australia. 


Reserves 


Australia has a significant resource base of a diverse range of 
minerals and was self-sufficient in most minerals of economic 
importance. The country, however, still appeared to be 
deficient (import reliant) in asbestos, chromium, fluorine, 
mercury, mica, molybdenum, PGM, petroleum, and sulfur. 
Minerals with reserves adequate for domestic demand and 
exports included bauxite, clays, coal, cobalt, copper, diamond, 
gold, iron ore, lead, lithium, magnesite, manganese, mineral 
sands, natural gas, nickel, salt, silver, tin, uranium, and zinc. 
(See table 3.) 


Infrastructure 


The transportation infrastructure of Australia was well 
developed. There were 913,000 km of roads, including 353,331 
km paved, of which 1,363 km was expressways, and 559,669 
km unpaved. Inland waterways, of which 8,368 km was usable 
for mainly small, shallow-draft craft, were of little importance 
to the transportation industry (U.S. Central Intelligence Agency, 
1999, Australia, The World Factbook, accessed October 27, 
1999, at URL http://www.odic. gov/cia/publications/factbook/as. 
html). 

The public sector railway system consisted of 38,563 km of 
track, of which 16,752 km was standard (1.435-m) gauge, 
15,728 km was narrow (1.067-m) gauge, and 6,083 km was 
broad (1.600-m) gauge. There were 2,914 km of electrified rail. 
А few hundred kilometers of rail were privately owned, most of 
which served the iron ore industry in Western Australia. Of 408 
airports, 262 were principal with permanent-surface runways. 
International shipping ports included Adelaide, Brisbane, 
Cairns, Darwin, Devonport (Tasmania), Esperance, Fremantle, 
Geelong, Hobart (Tasmania), Launceston (Tasmania), Mackay, 
Melbourne, Sydney, and Townsville. The merchant marine 
fleet included 8 petroleum-oil-lubricant tankers, 4 chemical 
tankers, 4 liquefied gas tankers, and 29 bulk ore freighters (U.S. 
Central Intelligence Agency, 1999, Australia, The World 
Factbook, accessed October 27, 1999, at URL http://www. 
odic.gov/cia/publications/factbook/as.html). 

Pipelines included 5,600 km for natural gas, 2,500 km for 
crude oil, and 500 km for refined oil products (U.S. Central 
Intelligence Agency, 1999, Australia, The World Factbook, 
accessed October 27, 1999, at URL http://www.odic.gov/cia/ 
publications/factbook/as.html). Electric generating capacity was 
38.83 gigawatts (U.S. Central Intelligence Agency, 1999, 
Australia, The World Factbook, accessed October 27, 1999, at 
URL http://www.odic.gov/cia/publications/factbook/as.html). 

In remote areas where mines, mills, and smelters are usually 
located, an individual mining company or joint venture must 
provide supporting infrastructure, such as housing, roads, 
railways, port facilities, electric power and water facilities, and 
various community services, including schools, shopping 
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centers, and recreation facilities. 
Outlook 


Although the Australian economy came through the major 
financial collapse in Southeast Asia much stronger than initially 
expected, some of its resource sectors (e.g., coal, copper, gold, 
and iron ore, among others) were adversely affected. The 
dominant dependancy on Japan saw major reductions in price 
and supply contracts, especially for coal and iron ore. Most 
other Asian countries also were importing less, resulting in 
additional declines in exports from the Australian minerals 
sector. Australia, however, should remain among the leaders in 
world mineral supply, particularly in those mineral commodities 
in which it is abundantly endowed, such as bauxite, coal, 
copper, diamond, gold, iron ore, lead, manganese, mineral 
sands, natural gas, and zinc. 

Although the Asian financial and economic crisis that 
manifested itself in 1997 did not have much of an effect on 
Australia’s economy in 1998 (the economy grew by 
approximately 4.7%) the annual growth rate of the economy 
was estimated to be only about 3% in 1999, predominantly 
owing to diminished exports in the minerals sector (U.S. Energy 
Information Administration, June 1999, Australia, Country 
Analysis Brief, accessed September 24, 1999, at URL 
http://www.eia.doe.gov/emeu/cabs/australi.html). 
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Telephone: +61 3 9614 1466 

Fax: +61 3 9614 1416 

World Wide Web: http://www.aip.com.au 
Australian Mineral Industries Research Association Ltd. 

Level 9, 128 Exhibition St. 

Melbourne, Victoria 3000 

Australia 

Telephone: +61 3 9679 9999 

Fax: +61 3 9679 9900 

Email: ceo@amira.com.au 

World Wide Web: http://www.amira.au 
Australian Mines and Metals Association Inc. 

10-16 Queen St. 

Melbourne, Victoria 3000 

Australia 

Telephone: +61 3 9614 4777 

Fax: +61 3 9614 3970 

Email: vicamma@amma.org.au 

World Wide Web: http://www.amma.org.au 


Chamber of Minerals and Energy of Western Australia Inc. 


Locked Bag N984 

Perth, Western Australia 6444 

Australia 

Telephone: +61 8 9325 2955 

Fax: +61 8 9221 3701 

Email: chamber@mineralswa.asn.au 

World Wide Web: http://www.mineralswa.asn.au 
Minerals Council of Australia 

P.O. Box 363 

Dickson, Australian Capital Territory 2602 

Australia 

Telephone: +61 2 6279 3600 

Fax: +61 2 6279 3699 

World Wide Web: http://www.mineral.org.au 
New South Wales Minerals Council 

P.O. Box A244 

Sydney South, New South Wales 1235 

Australia 

Telephone: +61 2 9267 6488 

Fax: +61 2 9264 1121 

World Wide Web: http://www.nswmin.co.au 
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Northern Territory Minerals Council Inc. 

G.P.O. Box 510 

Darwin, Northern Territory 0801 

Australia 

Telephone: +61 8 8981 4486 

Fax: +61 8 8941 1625 

Email: ntmc@d130.aone.net.au 
Queensland Mining Council 

60 Edward St. 

Brisbane, Queensland 4000 

Australia 

Telephone: +61 7 3221 8722 

Fax: +61 7 3229 4564 

Email: mincomm@qmc.com.au 

World Wide Web: http://www.qmc.com.au 
South Australian Chamber of Mines and Energy 

P.O. Box 493 

Glenside, South Australia 5065 

Australia | 

Telephone: +61 8 8379 9711 

Fax: *61 8 8379 1142 

Email: sacome@adelaide,net.au 
Uranium Information Centre Ltd. 

G.P.O. Box 1649N 

Melbourne, Victoria 3001 

Australia 

Telephone: +61 3 9629 7744 

Fax: +61 3 9629 7207 

Email: uic@peg.apc.org 

World Wide Web: http://www.uic.co.au 
Victorian Chamber of Mines Inc. 

Level 4, 53 Queen St. 

Melbourne, Victoria 3000 

Australia 

Telephone: +61 3 9629 1851 

Fax: +61 3 9629 8603 

Email: vcm@vicmin.com.au 

World Wide Web: http://www.vicmin.com.au 


Educational Institutions 


Curtain University of Technology 
PMB 22 
Kalgoorlie, Western Australia 6430 
Australia 
Telephone: +61 8 9088 6110 
Fax: +61 8 9088 6100 
World Wide Web: http://www.curtin.edu.au 


Major Publications 


Australian Bureau of Agricultural and Resource Economics, 


Canberra: Quarterly Mineral Statistics, quarterly. 
Australian Bureau of Statistics, Belconnen: Mineral 
Production, Australia, fiscal year. 
Australian Bureau of Statistics, Belconnen: Production 
Statistics, Preliminary, monthly. 


ТАВГЕ 1 


AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 
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Commodity 1994 1995 1996 1997 1998 e/ 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 41,733 42,655 43,063 44,465 44,553 2/ 
Alumina do. 12,892 13,147 13,348 13,385 13,853 2/ 
Metal, refined: 
Primary do. 1,317 1,297 1,372 1,495 1,627 2/ 
Secondary 55,000 55,000 95,000 100,000 100,000 
Antimony, Sb content of ores and concentrates 1,300 900 1,800 1,900 1,800 2/ 
Cadmium: 
Mine output, Cd content e/ 2,275 2/ 1,900 1,900 1,900 1,900 
Metal, smelter (refined) 910 838 639 632 600 
Cobalt: e/ 

Mine output, Co content 1,200 1,300 1,400 1,600 1,800 
Recovered cobalt, including that from imported source material 2,300 2,500 2,800 3,000 3,300 
Columbium-tantalum concentrate, gross weight 700 900 920 1,010 1,150 2/ 

Copper: 
Mine output, Cu content thousand tons 415 420 525 560 607 2/ 
Metal: 
Smelter: 
Primary do. 315 215 289 208 236 2/ 
Secondary e/ 9,600 1,200 1,200 1,000 1,100 
Refined: 
Primary thousand tons 312 242 314 271 285 2/ 
Secon e/ do. 24 18 24 21 г 22 
Gold: 
Mine output, Au content kilograms 256,188 253,504 289,530 314,500 r/ 310,070 2/ 
Metal: 
Refined: 
Primary do. 302,612 289,004 329,000 332,700 r/ 409,000 2/ 
Secondary do. 8,500 e/ 8,747 3,620 900 r/ 127,000 2/ 
Iron and steel: 
Iron ore: 
Gross weight thousand tons 128,493 142,936 147,100 157,766 153,964 2/ 
Fe content do. 80,900 e/ 88,653 93,000 97,901 95,185 2/ 
Metal: 
Pig iron do. 7,466 7,476 7,774 7,884 7,724 2/ 
Ferroalloys: e/ 
Ferromanganese 100,000 110,000 110,000 95,000 110,000 
Silicomanganese 100,000 100,000 95,000 95,000 105,000 
Total 200,000 210,000 205,000 190,000 215,000 
Steel, crude thousand tons 8,424 8,447 8,415 8,769 8,888 2/ 
Semimanufactures e/ 4,000 4,000 4,000 5,000 5,000 
Lead: 
Mine output, Pb content thousand tons 537 455 $22 531 583 2/ 
Metal: 
Primary: 
Bullio do. 197 164 191 178 164 2/ 
Refined do. 212 215 204 204 173 2/ 
Total do. 409 379 395 382 337 2/ 
Secondary excluding remelt do. 21 20 е/ 20 е/ 25 r/ 27 2/ 
Manganese ore (metallurgical): 
Gross weight do. 1,924 2,176 2,109 2,136 1,500 2/ 
Mn content do. 944 1,066 1,023 1,024 729 2/ 
Nickel: 
Mine output, Ni content | до. 79 98 113 123 r/ 144 2/ 
Metal, smelter (refined Ni and Ni content of oxide do. 67 77 74 74 81 2/ 
Platinum-group metals: e/ 
Palladium, Pd content kilograms 400 400 400 400 400 
Platinum, Pt content do. 100 100 100 100 100 
Total do. 500 500 500 500 500 
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TABLE 1--Continued 


AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 e/ 


METALS--Continued 
Rare-earth metals, monazite concentrate: e/ 


Gross weight -- 200 -- -- - 
Monazite content -- 110 -- -- -- 
Silver: 
Mine output, Ag content 1,045 939 1,013 1,106 1,474 2/ 
Metal, refined 362 346 356 280 319 2/ 
Tin: 
Mine output, Sn content 7,495 8,656 8,828 10,168 10,204 2/ 
Metal, refined: 
Primary 315 570 460 605 319 2/ 
Secondary e/ 260 300 300 300 200 
Titanium concentrates, gross weight: 
Ilmenite thousand tons 1,782 1,980 2,028 2,233 2,379 2/ 
Leucoxene 35,000 31,000 33,000 32,000 30,000 2/ 
Rutile 233,000 195,000 180,000 214,000 r/ 241,000 2/ 
Tungsten, mine output, W content 1l e -- -- -- -- 
Zine: 
Mine output, Zn content thousand tons 995 937 1,071 1,035 1,059 2/ 
Metal, smelter: 
Prim do. 323 320 326 296 r/ 304 2/ 
Secondary e/ 4,975 2/ 4,500 4,500 11,000 r/ 8,000 2/ 
Zirconium concentrates, gross weight thousand tons 511 518 502 416 r/ 393 2/ 
INDUSTRIAL MINERALS 
Abrasives, natural: e/ 
Beach pebble 2,000 2,000 2,000 2,000 2,000 
Garnet 25,000 25,000 25,000 25,000 25,000 
Barite e/ 11,000 11,729 2/ 12,000 15,000 15,000 
Cement, hydraulic e/ thousand tons 6,500 6,500 6,500 6,500 7,500 
Clays: e/ 
Bentonite and bentonitic clay 35,000 35,000 35,000 35,000 35,000 
Brick clay and shale thousand tons 8,000 8,000 8,000 8,000 8,000 
Cement clay and shale do. 500 500 500 500 500 
Damourite clay 100 100 100 100 100 
Fire clay 25,000 25,000 25,000 25,000 25,000 
Fuller's earth (attapulgite) 15,000 15,000 15,000 15,000 15,000 
Kaolin and ball clay 200,000 210,000 210,000 220,000 220,000 
Other thousand tons 1,000 1,000 1,000 1,000 1,000 
Diamond: 
Gem thousand carats 19,485 18,312 18,897 18,079 18,379 2/ 
Industrial do. 23,815 22,381 23,096 22,096 22,464 2/ 
Total do. 43,300 40,693 41,993 40,175 40,843 2/ 
Diatomite e/ 11,000 11,000 11,000 11,000 11,000 
Feldspar including nepheline syenite e/ 16,000 16,000 17,000 20,000 20,000 
Gemstones, other than diamond: e/ 
Opal value, thousands $100,000 $100,000 $100,000 $110,000 $126,000 
Sapphire do. $50,000 $50,000 $50,000 $60,000 $40,000 
Other do. $1,500 $1,500 $1,500 $12,000 $14,000 
Total do. $151,500 $151,500 $151,500 $182,000 $180,000 
Gypsum e/ thousand tons 2,000 2,000 2,000 2,100 r/ 2,100 
Kyanite e/ 800 800 800 800 800 
Lime e/ 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 
Magnesite 285,610 263,249 237,707 245,192 r/ 360,787 2/ 
Nitrogen, N content of ammonia 412,600 432,900 446,400 432,400 r/ 435,500 2/ 
Perlite, crude e/ 5,000 5,000 5,000 5,000 5,000 
Phosphate rock e/ 1,500 5,000 17,000 15,000 15,000 
Salt thousand tons 7,685 8,148 7,905 8,801 r/ 8,879 2/ 
Sillimanite e/ 3/ 100 100 100 100 100 
Spodumene, concentrate 45,987 81,841 117,094 88,399 68,666 2/ 
See footnotes at end of table. 
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TABLE 1--Continued 
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 e/ 
INDUSTRIAL MINERALS--Continued 


Stone, sand and gravel: e/ 


Construction sand thousand tons 30,000 30,000 30,000 . 30,000 30,000 
Gravel do. 15,000 15,000 15,000 15,000 15,000 
Dolomite do. - 10,000 10,000 10,000 10,000 10,000 
Limestone: 
For cement do. 6,000 6,000 6,000 6,000 6,000 
For other uses do. 6,000 6,000 6,000 6,000 6,000 
Silica in the form of quartz, quartzite, glass sand do. 2,500 2,500 2,500 2,500 2,500 
Other: 
Crushed and broken stone do. 65,000 65,000 65,000 65,000 65,000 
Dimension stone do. 100 100 100 100 100 
Unspecified do. 30,000 30,000 30,000 30,000 30,000 
Sulfur, byproduct: 
Metallurgy do. 230 r/ 263 327 474 r/ 507 2/ 
Petroleum e/ do. 35 r/ 35 r/ 35 r/ 35 r/ 35 
Total e/ do. 265 r/ 298 r/ 362 r/ 509 r/ 542 
Talc, chlorite, pyrophyllite, steatite e/ 215,000 215,000 215,000 215,000 215,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous and subbituminous thousand tons 227,172 193,500 199,800 216,490 222,100 2/ 
Lignite do. 48,582 50,700 53,600 60,100 66,000 2/ 
Total do. 276,354 244,200 253,400 276,590 288,100 2/ 
Coke, metallurgical e/ do. 300 322 325 325 325 
Fuel briquets e/ do. 750 750 750 750 750 
Gas, natural, marketed million cubic meters 28,146 29,717 r/ 29,798 r/ 29,950 r/ 30,364 2/ 
Natural gas liquids thousand 42-gallon barrels 23,342 21,560 r/ 23,379 r/ 25,896 r/ 26,116 2/ 
Peat e/ 15,000 15,000 15,000 20,000 20,000 
Petroleum: 
Crude thousand 42-gallon barrels 196,539 184,813 r/ 198,620 r/ 206,965 r/ 195,206 2/ 
Refinery products: 
Gasoline: 
Aviation do. 955 940 r/ 980 r/ 900 r/ 1,072 2/ 
Motor do. 112,877 113,099 r/ 114,534 r/ 116,220 r/ 115,159 2/ 
Jet fuel do. 27,008 29,495 r/ 31,673 г/ 34,082 r/ 33,277 2/ 
Kerosene do. 514 496 r/ 1,882 г/ 534 т/ 510 2/ 
Distillate fuel oil do. 72,155 75,480 r/ 80,471 r/ 84,847 r/ 82,947 2/ 
Residual fuel oil do. 14,022 15,588 r/ 10,572 r/ 11,324 r/ 10,362 2/ 
Lubricants do. 4,903 4,883 r/ 4,807 r/ 5,321 r/ 4,386 2/ 
Liquefied petroleum gas do. 7,162 8,084 r/ 9,689 r/ 10,332 r/ 9.456 2/ 
Bitumen | do. 4,129 3,825 r/ 3.932 r/ 4,342 r/ 4,053 2/ 
Unspecified do. 5,976 7,142 r/ 6,445 r/ 6,512 r/ 5,976 2/ 
Total 4/ do. 249,701 r/ 259,032 r/ 264,985 r/ 274,414 r/ 267,198 2/ 
Uranium, mine output, U content 2,208 23:212 4,945 5,489 4,901 2/ 


e/ Estimated. r/ Revised. 

1/ Includes data available through November 30, 1999. 

2/ Reported figure. 

3/ In addition, about 7,000 metric tons per year of sillimanite clay, also known as kaolinized sillimanite, containing 40% to 48% aluminum oxide, is produced. 
4/ Excludes refinery fuel and losses. 
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ТАВГЕ 2 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities 1/ capacity е/ 
Alumina Queensland Alumina Ltd., operator [Comalco Ltd., 30.3%; Gladstone Refinery, QLD 3,000 


Kaiser Aluminum and Chemical Corp. (Australia) Ltd., 
28.3%; Alcan South Pacific Pty. Ltd., 21.4%; and Pechiney 
Australia Pty. Ltd., 20%] 
Do. Nabalco Pty. Ltd., operator, 70%, and Gove Aluminium Ltd., Gove Refinery, NT 1,600 
30% 


Do. Alcoa World Alumina Australia, 100% Kwinana Refinery, WA 1,900 
Do. do. Pinjarra Refinery, WA 3,100 
Do. do. Wagerup Refinery, WA 2,190 


Do. Worsley Alumina Pty. Ltd., operator [Reynolds Australia Worsley Refinery, WA 1,600 
Alumina Ltd., 56%; Billiton (Australia) Pty. Ltd., 30%; Kobe 
Alumina Associates (Australia) Pty. Ltd., 10%; and Nissho 


Iwai Alumina, 4.0%] 
Aluminum Comalco Aluminium (Bell Bay) Ltd., 100% Bell Bay Smelter, TAS 142 


Do. Boyne Island Smelters Ltd., operator (Comalco Ltd., 54%; Boyne Island Smelter, QLD 490 
Sumitomo Light Metal Industries Ltd., 17%; Ryawa 
Development Pty. Ltd., 12%; Kobe Steel Ltd., 5%; and 


Sumitomo Chemical Co. Ltd., 2%) 
Do. Capral Aluminium Ltd., 100% Kurri Kurri Smelter, NSW 160 
Do. Alcoa of Australia Ltd., 60%, and Western Mining Corp., 40% Point Henry Smelter, VIC 180 


Do. Alcoa of Australia Ltd., 45% and manager; China International Portland Smelter, VIC 345 
Trust Investment Co., 22.5%, a People's Republic of China 
Government Agency; Marubeni Australia Pty. Ltd., 22.5%; 
and Eastern Aluminium Ltd., 10% | 

Do. Tomago Aluminium Co. Pty. Ltd., operator (Gove Aluminium Tomago Smelter, NSW 440 
Finance Ltd., 36%; Pechiney Australia Pty. Ltd., 36%; 
Australian Mutual Provident Society, 16%; and VAW 


Australia Pty. Ltd., 12% 


Antimony Hillgrove Gold Ltd., 100% Hillgrove open-cut/underground 4 
mine, NSW 
Bauxite Nabalco Pty. Ltd., operator, 70%, and Gove Aluminium Ltd., Gove surface mine, NT 7,000 
30% 
Do. Alcoa World Alumina Australia, 100% Huntly and Williowdale surface 24,000 
mines, WA 
Do. Worsley Alumina Pty. Ltd., manager [Reynolds Australia Worsley and Mount Saddleback 5,000 
Alumina Ltd., 56%; Billiton Pic, 30%; Kobe Alumina surface mines, WA 


Associates (Australia) Pty. Ltd., 10%; and Nissho Iwai 


Australia Pty. Ltd., 4.0%] 


Do. Comalco Ltd., 100% Weipa-Andoom surface mine, 12,000 
LD 
Cement Blue Circle Southern Cement Ltd., 100% Berrima Plant, NSW 1,200 


Do. Adelaide Brighton Cement Ltd., 100% Birkenhead Plant, SA 1,000 
Do. Queensland Cement Ltd., 100% Darra Plant, QLD 700 
Do. Adelaide Brighton Cement Ltd., 100% Geelong Plant, VIC 800 
Do. Goliath Cement Holdings Ltd., 100% Railton Plant, TAS 1,000 
Do. Cockburn Cement Ltd., 100% South Coogee Plant, WA 1,000 


Coal, black Powercoal Pty. Ltd., 100% Angus Place underground mine, 2,000 
NSW 

Do. BHP Steel (AIS) Pty. Ltd., 100% Appin underground mine, NSW 2,400 

Do. Coalex Pty. Ltd., 95% and manager; and Sumisho Coal Baal Bone underground mine, 3,500 
Development Pty. Ltd., 5% NSW 

Do. Coal Operations Australia Ltd., 78.3% and manager; Nippon Bayswater No. 3 open cut, NSW 4,800 


Oil (Australia) Pty. Ltd., 8.7%; Nippon Steel Australia Pty. 
Ltd., 8%; and KEPCO Resources Australia Pty. Ltd., 5% 

Do. Central Queensland Coal Associates, 100% (BHP Coal Pty. Blackwater open cut, QLD 5,000 
Ltd., 52.1%; QCT Resources Ltd., 32.37%; and Mitsubishi 
Development Pty. Ltd., 15.53% 

Do. Queensland Coal Pty. Ltd., 57.195% and manager; Coney Blair Athol open cut, QLD 11,000 
Investments Pty. Ltd., 31.416%; EPDC (Australia) Pty. Ltd., 


А 7.973%; and Japan Coal Development Co. Ltd., 3.416% 
Do. Bloomfield Collieries Pty. Ltd., 100% Bloomfield open cut, NSW 2,000 


See footnotes at end of table. 
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TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities 1/ capacity e/ 
Coal, black--Continued: Shell Coal (Callide) Pty. Ltd., 66.7% and manager, and AMP Boundary Hill open cut, QLD 3,500 
Life Ltd., 33.3% 
Do. Bulga Coal Management Pty. Ltd., 90% and manager, and Bulga open-cut/underground 9,000 
Nippon Steel Australia Pty. Ltd., 10% mine, NSW (formerly Saxonvale- 
Bulga mine 
"Do. Thiess Contractors Pty. Ltd., 5% and operator, and Portman Burton open-cut, QLD 4,000 
Mining Ltd., 9596 
Do. Shell Coal (Callide) Pty. Ltd., 66.7% and manager, and АМР Callide open cut, QLD 4,500 
Life Ltd., 33.396 
Do. Camberwell Coal Pty. Ltd., manager. [Navidale Pty. Ltd., Camberwell open cut, NSW 4,000 


5096; Toyota Tsusho Mining (Australia) Pty. Ltd., 4096; and 


Dia Coal Mining (Australia) Pty. Ltd., 1076) 


Do. Centennial Coal Co. Ltd., 90% and manager, and SK Corp., 10% Clarence underground mine, 2,200 
NSW 
Do. Collinsville Coal Co. Pty. Ltd., 75% and manager, and Itochu Collinsville open cut mine, QLD 1,750 
Coal Resources of Australia Pty. Ltd., 25% 
Do. Powercoal Pty. Ltd., 10096 Cooranbong underground mine, 1,600 
NSW 
Do. BHP Steel (AIS) Pty. Ltd., 100% Cordeaux underground mine, 2,800 
NSW 
Do. BHP Minerals Pty. Ltd., 64.14% and manager; ОСТ Resources Crinum longwall mine, QLD 4,000 
Ltd., 32.37%; and Mitsubishi Development Pty. Ltd., 3.49% 
Do. Cumnock No. 1 Colliery Pty. Ltd., 100% Cumnock No. 1 open-cut/under- 2,750 
round mine, NSW 
Do. ARCO Coal Australia Inc., 8796 and manager, and Mitsui Curragh open cut, QLD 6,600 
Coal Development Australia Pty. Ltd., 13% 
Do. Dartbrook Coal Pty. Ltd., manager (A and B Coal Co. Pty. Ltd., | Dartbrook longwall mine, NSW 3,200 


75%; Marubeni Thermal Coal Pty. Ltd., 1596; Ssangyong 
Resources Pty. Ltd., 7%; and Showa Coal (NSW) Pty. Ltd., 
3% 
Do. Shell Coal (Drayton) Pty. Ltd., 74.8% and manager; AMP Life ^ Drayton open cut, NSW 4,500 
Ltd., 13.4%; Mitsui Coal Development Australia Pty. Ltd., 
3.8%; Mitsui Mining (Australia) Pty. Ltd., 3%; Daesung 


Australia Pty. Ltd., 2.5%; and Hyundai (Aust) Pty. Ltd., 2.5% 
Do. Ebenezer Mining Co., 100% Ebenezer open cut, QLD 3,000 


Do. BHP Steel (AIS) Pty. Ltd., 100% Elouera underground mine, NSW 2,500 
Do. Capricorn Coal Management Pty. Ltd., 100% [Shell Coal German Creek and German Creek 7,000 
Holdings (Australia) Ltd., 46.75% of German Creek and East open-cut/underground 
59.47% of German Creek East; Ticor Energy Pty. Ltd., mines, QLD 


26.06% of German Creek and 31.14% of German Creek East; 
Ruhrkohle Australia Pty. Ltd., 27.19% of German Creek; and 
Marubeni Coal Pty. Ltd., 9.39% of German Creek East] 
Do. BHP Coal Pty. Ltd., manager, and 52.1% of Goonyella and Goonyella Riverside open cut, 7,500 
80% of Riverside; QCT Resources Ltd., 32.37% of QLD 
Goonyella; Mitsubishi Development Pty. Ltd., 15.53% of 
Goonyella; and Mitsui and Co. (Australia) Ltd., 20% of 


Riverside 

Do. BHP Minerals Pty. Ltd., 64.14% and manager; ОСТ Resources Gregory open cut, QLD 4,500 
Ltd., 32.37%; and Mitsubishi Development Pty. Ltd., 3.49% 

Do. Novacoal Australia Pty. Ltd., 60% and manager, and Howick open cut, NSW 5,000 
Mitsubishi Coal Development Pty. Ltd., 40% 

Do. Coal and Allied Industries Ltd., 100% Hunter Valley No. 1 open cut, 6,300 

NSW 

Do. Optima Energy, 10096 Leigh Creek open cut, SA 3,000 

Do. Lemington Coal Mines Ltd., 10096 Lemington open cut, NSW 3,500 

Do. Liddell Coal Operations Pty. Ltd., manager (Pasminco Ltd., Liddell open cut, NSW 4,000 
67.5%; and Mitsui Matsushima Australia Pty. Ltd., 32.5% 

Do. Moranbah North Coal (Management) Pty. Ltd., manager; Moranbah longwall mine, QLD 5,000 


Moranbah North Coal Pty. Ltd., 88%; Japanese private 
interests, 7% 
See footnotes at end of table. 
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TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodi and major equity owners main facilities 1/ capacity e/ 
Coal, black--Continued: Rio Tinto Coal (NSW) Pty. Ltd., manager; Coal and Allied Mount Thorley open cut, NSW 6,500 
Industries Ltd., 80%, and Pohang Steel Australia Pty. Ltd., 
2096 
Do. BHP Ltd., 8096, and Mitsui and Co. (Australia) Ltd., 20% Moura open cut, QLD 5,000 
Do. Muswellbrook Coal Co. Ltd., 100% Muswellbrook No. 2 open cut, 1,850 
NSW 
Do. The Griffin Coal Mining Co. Pty. Ltd., 100% Muja open cut, WA 2,000 
Do. Powercoal Pty. Ltd., 100% Myuna underground mine, NSW 3,000 
Do. Newlands Coal Pty. Ltd., 75% and manager, and Itochu Coal Newlands open-cut/underground 7,000 
Resources of Australia Pty. Ltd., 25% mine, QLD 
Do. Powercoal Pty. Ltd., 100% Newstan underground mine, NSW 2,500 
Do. Sumisho Coal Development Pty. Ltd., 100% North Goonyella longwall mine, QI 5,000 
Do. BHP Coal Pty. Ltd., 52.1% and manager; QCT Resources Norwich Park open cut, QLD 5,200 
Ltd., 32.37%; and Mitsubishi Development Pty. Ltd., 15.53% 
Do. Oaky Creek Coal Pty. Ltd., 75%, operator and manager; Oaky Creek open-cut/under- 6,000 
Sumitomo Coal Australia Pty. Ltd., 15%; and Itochu Coal ground mine, QLD 
Resources of Australia Pty. Ltd., 10% 
Do. BHP Coal Pty. Ltd., 52.1% and manager; QCT Resources Peak Downs open cut, QLD 7,000 
Ltd., 32.37%; and Mitsubishi Development Pty. Ltd., 15.53% 
Do. Wesfarmers Coal Ltd., 100% Premier open cut, WA 3,000 
Do. Peabody Resources Ltd., 100% at Ravensworth and 50% Ravensworth-Narama open cut, 6,200 
at Narama. Iluka Resources Ltd., 50% at Narama NSW 
Do. BHP Coal Pty. Ltd., 52.1% and manager; QCT Resources Saraji open cut, QLD 5,500 
Ltd., 32.37%; and Mitsubishi Development Pty. Ltd., 15.53% 
Do. South Blackwater Coal Ltd., 100% South Blackwater open-cut/long- 4,500 
wall and bord pillar mine, QLD 
Do. Cyprus Springvale Ltd., 50% and manager, and Samsung Springvale underground mine, 2,000 
Development (Australia) Pty. Ltd., 50% NSW 
Do. Austral Coal Ltd., 100% Tahmoor underground mine, NSW 2,000 
Do. Queensland Coal Pty. Ltd., 100% Tarong-Meandu open cut, QLD 5,500 
Do. Oceanic Coal Australia Ltd., 80% and manager; Marubeni Teralba underground mine, NSW 1,700 
Australia Ltd., 17%; and Kokan Kogyo (Australia) Pty. 
Ltd., 3% 
Do. BHP Steel (AIS) Pty. Ltd., 100% Tower underground mine, NSW 2,000 
Do. Ulan Coal Mines Ltd., manager (Mitsubishi Development Pty. Ulan open cut-underground mine, 5,500 
Ltd., 49%; Exxon Coal Australia Ltd., 36%; and Morgan NSW 
Grenfell, 15% 
Do. Wambo Mining Corp. Pty. Ltd., 100% Wambo underground mine, NSW 3,000 
Do. Peabody Resources Ltd., 28.7596 and manager (Mitsubishi Warkworth open cut, NSW 5,000 


Coal Development Pty. Ltd., 22.7596; Ticor Energy Pty. 
Ltd., 20%; Peabody Australia Pty. Ltd., 15%; Nippon Steel 
Australia Pty. Ltd., 7.596; and Mitsubishi Materials 


(Australia) Pty. Ltd., 696 
Do. BHP Steel (AIS) Pty. Ltd., 100% West Cliff longwall mine, NSW 3,000 
Do. Oceanic Coal Australia Ltd., 8096 and manager, and Marubeni West Wallsend underground 2,400 
(Australia) Pty. Ltd., 3% mine, NSW 
Do. Powercoal Pty. Ltd., 10096 Wyee underground mine, NSW 1,800 
Coal, brown Alcoa World Alumina Australia, 10096 Anglesea open cut, VIC 1,100 
Do. Hazelwood Power Corp., 100% Hazelwood open cut, VIC 13,000 
Do. Loy Yang Power Ltd., 10096 Loy Yang open cut, VIC 30,700 
Do. Yallourn Energy Pty. Ltd., manager (Powergen International, Yallourn open cut, VIC 18,500 


49.9%; АМР Life Ltd., 2696; Itochu Australia Ltd., 10.496; 


Morgan Grenfell, 8%; and Hastings Fund Management, 5.7%) 


Cobalt Preston Resources Ltd., 10096 Bulong open cut, WA 2/ 1 
Do. Centaur Mining and Exploration Ltd., 100% Cawse open cut, WA 2/ 2 
Do. Anaconda Nickel Ltd., 60%, and Glencore International AG, Murrin Murrin open cut, WA 2/ 3 

40% 
Do. Billiton (Australia) Pty. Ltd., 100% Yabulu Refinery, QLD 1 

Соррег Newcrest Mining Ltd., 100% Cadia Hill open cut, NSW 23 
Do. Ernest Henry Mining Pty. Ltd., operator and manager (MIM Ernest Henry open-cut, QLD 95 


Holdings Ltd., 51%, and Savage Resources Ltd., 49%) 


See footnotes at end of table. 
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Commodity and major equity owners main facilities 1/ capacity e/ 
Copper--Continued: Girilambone Copper Co. Pty. Ltd., manager (Straits Girilambone open cut, NSW 18 
Resources Ltd., 60%; and Nord Pacific Ltd., 40%) 
Do. Murchison Zinc Co. Pty. Ltd., 100% Golden Grove (includes Gossan 16 
Hill and Scuddles) under- 
ground mine, WA 
Do. Western Metals Ltd., 10096 Hellyer underground mine, TAS 4 
Do. MIM Holdings Ltd., 10096 Hilton underground mine, QLD 180 
Do. Murchison United NL, 60% and manager; and Brancote Mount Cuthbert open cut, QLD 8 
Australia NL, 4096 
Do. Western Metals Ltd., 10096 Mount Gordon open cut, QLD 50 
Do. MIM Holdings Ltd., 100% Mount Isa underground mine, 100 
LD 
Do. do. Mount Isa Smelter, QLD 255 
Do. Copper Mines of Tasmania Pty. Ltd., 10096 Mount Lyell underground mine, 25 
TAS 
Do. Straits (Nifty) Pty. Ltd., 100% Nifty open cut, WA 10 
Do. North Ltd., 8096 and operator; Sumitomo Metal Mining Northparkes open-cut/under- 80 
Oceania Pty. Ltd., 13.396; and SC Mineral Resources ground mine, NSW 
. Ltd., 6.796 
Do. Olympic Dam Operations Pty. Ltd., manager (WMC Ltd., Olympic Dam underground mine, 200 
100%) SA 
Do. do. Olympic Dam Refinery, SA 50 
Do. do. Olympic Dam Smelter, SA 70 
Do. Placer Pacific Ltd., 100% Osborne underground mine, QLD 45 
Do. Peak Gold Mines Pty. Ltd., 100% Peak underground mine, NSW 3 
Do. Furukawa Co. Ltd., 52.5%; Nittetsu Mining Co., 20%; Nissho Port Kembla Refinery, NSW 80 
Iwai Corp., 17.5%; Itochu Corp., 10% 
Do. do. Port Kembla Smelter, NSW 120 
Do. RGC Thalanga Pty. Ltd., 68.85% and manager; and BML Reward open cut, QLD 170 
Holdings Pty. Ltd., 31.15% 
Do. Pasminco Ltd., 100% Rosebery underground mine, TAS 4 
Do. | Australian Resources Ltd., 10096 | Selwyn open-cut/underground 16 
mine, QLD 
Do. Normandy Gold Ltd., 100% Tennant Creek open-cut/under- 17 
ound mines, NT 
Do. Copper Refineries Pty. Ltd., operator. (MIM Holdings Ltd., Townsville Refinery, QLD 225 
100% 
Diamond thousands carats Argyle Diamond, manager (Rio Tinto Ltd., 57.%; Ashton Argyle Mine (АК-1 lamproite 42,000 
Mining Ltd., 38%; and Western Australian Diamond Trust, pipe and alluvial deposits), 
5% WA 
Gas, condensate Woodside Petroleum Pty. Ltd., manager [BHP Petroleum Pty. North West Shelf operations, 60 
thousand 42-gallon barrels per day Ltd.; BP Australia Holdings Ltd.; Chevron Asiatic Ltd.; 130 kilometers offshore from 


Japan Australia LNG (MIMI) Pty. Ltd.; Shell Development Dampier, WA 
(Australia) Pty. Ltd.; and Woodside Petroleum Ltd., 16.67% 


each 
Gas, natural do. North West Shelf operations, 20 
million cubic meters per day 130 kilometers offshore from 
Dampier, WA 
Gas, liquefied natural do. Three-train liquefaction plant, 8 
million tons per year Burrup Peninsula, WA 
Gold kilograms WMC Ltd., 100% Agnew open cut-underground 4,000 
mine, WA 
Do. do. Normandy Mining Ltd., 100% Big Bell Consolidated (includes 7,000 
former Golden Crown) open- 
cut/underground mine, WA 
Do. do. Saint Barbara Mines Ltd., 100% Bluebird open cut, WA 4,000 
Do. do. Worsley Alumina Pty. Ltd., manager (Normandy Gold Ltd., Boddington open-cut/under 12,000 
44.45%; Acacia Resources Ltd., 33.33%; and Newcrest ground mine, WA 
Mining Ltd., 22.22%) 
Do. do. Great Central Mines Ltd., 100% Bronzewing open-cut/under- 6,200 


ground mine, WA 


See footnotes at end of table. 


3.24 THE MINERAL INDUSTRY OF AUSTRALIA—1998 


TABLE 2--Continued 
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities 1/ Capacity е/ 
Gold--Continued: kilograms Newcrest Mining Ltd., 100% Cadia Hill open cut, NSW 9,000 
Do. do. Herald Resources Ltd., 100% Coolgardie open-cut/under- 4,000 
ground operations, WA 
Do. Ernest Henry Mining Pty. Ltd., operator and manager (MIM Ernest Henry open cut, QLD 4,000 
Holdings Ltd., 51%, and Savage Resources Ltd., 49%) 
Do. do. Normandy NFM Ltd., 100% Granites-Dead Bullock Soak 7,000 
open-cut/underground mines, 
NT 
Do. do. Placer (Granny Smith) Pty. Ltd., manager (Placer Pacific Granny Smith open cut, WA 4,800 
Ltd., 60%; and Delta Gold NL, 40%) 
Do. do. Alcoa of Australia Ltd., 100% Hedges open cut, WA 4,900 
Do. do. Goldfields Ltd., 100% Henty underground mine, TAS 2,800 
Do. do. Hill 50 Gold NL, 100% Hill 50 open-cut/underground 4,000 
Do. do. Great Central Mines Ltd., 100% Jundee open cut, WA 6,600 
Do. do. Australian Gold Refineries, 100% (State of WA agency) Kalgoorlie Refinery, WA 46,000 
Do. do. North Ltd., manager, 50%; and Delta Gold NL, 50% Kanowna Belle open-cut/under- 5,300 
o; un МА 
Do. do. Kidston Gold Mines Ltd., 100% Kidston open cut, QLD 6,500 
Do. do. Sons of Gwalia Ltd., 100% Marvel Loch-Southern Cross 3,000 
open-cut/underground mines, 
WA 
Do. do. Kalgoorlie Consolidated Gold Mines Pty. Ltd., manager Mount Charlotte underground 4,300 
(Homestake Gold of Australia Ltd., 5096; and Gold Mines mine, WA 


of Kalgoorlie Ltd., 5096) 
Do. do. Normandy Mount Leyshon Ltd., 10096 Mount Leyshon open cut, QLD 7,500 


Do. do. Australian Resources Ltd., 100% Mount McClure open-cut/under- 3,100 
und mine, WA 
Do. do. Central Norseman Gold Corp. Ltd., 10096 Norseman open-cut/underground 3,700 
mine, WA 
Do. do. North Ltd., 80% and operator; Sumitomo Metal Mining Northparkes open-cut/under- 3,500 
Oceania Pty. Ltd., 13.3%; and SC Mineral Resources ground mine, NSW 
. Ltd., 6.7% 
Do. | do. Olympic Dam Operations Pty. Ltd., manager (WMC Ltd., Olympic Dam underground mine, 1,500 
100% 5А 
Do. do. MIM Holdings Ltd., 100% Pacific precious metals refinery, 1,900 
NSW 


Do. do. Goldfields Kalgoorlie Ltd., 100% and manager Paddington open cut, WA 4,100 
Do. do. Peak Gold Mines Pty. Ltd., 100% Peak underground mine, NSW 4,700 


Do. do. Australian Gold Refineries, 100% (State of WA agenc Perth Refine ewburn), WA 95,000 

Do. do. Homestake Mining Co., 100% Plutonic open-cut/underground 5,800 
mine, WA 

Do. do. Carpentaria Gold Pty. Ltd., 50.1% and manager; and Haoma Ravenswood open cut, QLD 

Mining NL, 49.9% 

Do. do. WMC Ltd., 100% Saint Ives open-cut/underground 7,500 
mine, WA 

Do. do. Sons of Gwalia Ltd., 100% Sons of Gwalia open cut, WA 4,000 

Do. do. MPI Gold Pty. Ltd., 50% and Pittston Mineral Ventures of Stawell underground mine, VIC 2,700 

. Australia Pty. Ltd., 50% 
Do. do. Kalgoorlie Consolidated Gold Mines Pty. Ltd., manager Super Pit (includes Fimiston) 22,000 


(Homestake Gold of Australia Ltd., 50%; and Gold Mines of operation, WA 


Kalgoorlie Ltd., 50%) 


Do. do. Otter Gold Mines Ltd., 60% and manager; and Acacia Tanami open cut, NT 4,000 
Resources Ltd., 40% 

Do. do. Newcrest Mining Ltd., 100% Telfer open-cut/underground 12,000 
mine, WA 

Do. do. Normandy Gold Ltd., 100% Tennant Creek open-cut/under- 4,000 
ground mines, NT 

Do. do. Wiluna Mines Ltd., 100% Wiluna open-cut/underground 3,300 
mine, WA 

Do. do. Sons of Gwalia Ltd., 70% and manager; Coeur D'Alene Mines Yilgarn Star open-cut/under- 3,400 


Corp. 25%; and Gemini Mining Pty. Ltd., 5% ground mine, WA 


See footnotes at end of table. 
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Ilmenite Tiwest Joint Venture, operator (КМСС Western Australia Pty. Cooljarloo Dredge, WA 480 
Ltd., 5096, and Ticor Resources Pty. Ltd., 50%) 
Do. Iluka Resources Ltd., 10096 Eneabba Dredge and open cut, 600 
WA 
Do. Mineral Deposits Ltd., 10096 Hawks Nest (Fullerton and 10 
Viney Creek) Dredges, NSW 
Do. Cable Sands (WA) Pty. Ltd., 10076 Jangardup Dredge, WA 100 
Do. Consolidated Rutile Ltd., 10096 North Stradbroke Island 200 
(Gordon) Dredge, QLD 
Do. Cable Sands (WA) Pty. Ltd., 10096 Sandalwood Dredge, WA 50 
Do. Iluka Resources Ltd., 10096 South Capel Dredge, WA 450 
Do. do. Yoganup open cut, WA 300 
Iron ore Commercial Minerals Ltd., 10096 Biggenden underground mine, 25 
LD 
Do. Hamersley Iron Pty. Ltd., 10096 Brockman No. 2 Detrital (in- 4,000 
cludes Nammuldi) open cut, 
WA 
Do. Hamersley Iron Pty. Ltd., 6096 and manager, and China Iron Channar open cut, WA 10,000 


and Steel Industry and Trade Group Corp., 40%, a People's 
Republic of China Government Agency 


Do. Koolyanobbing Iron Pty. Ltd., manager. (Nugold Hill Mines Cockatoo Island iron ore stock- 750 
NL, 100% ile, WA 
Do. BHP Iron Ore Pty. Ltd., 8596 and manager; CI Minerals Goldsworthy open cut (includes 8,000 
Australia Pty. Ltd., 896; and Mitsui Iron Ore Corp. Pty. Ltd., Nimingarra, Shay Gap, and 
7% Yarrie) WA 
Do. BHP Iron Ore Pty. Ltd., 100% Jimblebar open cut, WA 6,000 
Do. Koolyanobbing Iron Pty. Ltd., manager (Portman Resources Koolyanobbing open cut, WA 3,000 
NL, 60%, and Angang Australia Pty. Ltd., 40%) 
Do. Hamersley Iron Pty. Ltd., 100% Marandoo open cut, WA 12,000 
Do. BHP Steel Pty. Ltd., 100% Middleback Range open cut, SA 2,000 
Do. Saint Barbara Mines Ltd., 100% Mount Gould open cut, WA 6,000 
Do. BHP Iron Ore Pty. Ltd., 85% and manager; Mitsui Itochu Iron Mount Newman (includes Whale- 35,000 
Pty. Ltd., 10%; and CI Minerals Australia Pty. Ltd., 5% back Orebody 23-25, and 
Orebody 29) open cut, WA 
Do. Hamersley Iron Pty. Ltd., 100% Mount Tom Price open cut, WA 28,000 
Do. Robe River Iron Associates, operator (Robe River Mining Co. Pannawonica-Deepdale (includes 31,000 


Pty. Ltd., 53%; Mitsui Iron Ore Development Pty. Ltd., 33%; Mesa J) open cut, WA 
Nippon Steel Australia Pty. Ltd., 10.5%; and Sumitomo 


Metal Australia Pty. Ltd., 3.5% 


Do. Hamersley Iron Pty. Ltd., 100% Paraburdoo open cut, WA 50,000 
Do. Goldamere Pty. Ltd., 100% Savage River open cut, TAS 1,500 
Do. Commercial Minerals Ltd., 100% Tallawang open cut, NSW 50 
Do. | BHP Iron Ore Pty. Ltd., manager (BHP Minerals Pty. Ltd., Yandi open cut, WA 25,000 


55%; Pilbara Iron Pty. Ltd., 30%; CI Minerals Australia Pty. 


Ltd., 8%; and Mitsui Iron Ore Corp. Pty. Ltd., 7%) 


Do. Hamersley Iron Pty. Ltd., 100% Yandicoogina open cut, WA 15,000 
Lead Pasminco Broken Hill Mine Pty. Ltd., 100% Broken Hill open-cut/under- 82 
ground (South) mine, NSW 

Do. Western Metals Ltd., 100% Pillara underground mine, WA 35 

Do. BHP Minerals Pty. Ltd., 100% . Cannington underground mine, 140 
LD 

Do. Pasminco Ltd., 100% Cockle Creek Smelter, NSW 30 

Do. do. Elura underground mine, NSW 45 

Do. Western Metals Ltd., 100% Hellyer underground mine, TAS 50 

Do. MIM Holdings Ltd., 100% Hilton underground mine, QLD 80 

Do. McArthur River Mining Pty. Ltd., operator (Mount Isa Mines McArthur River underground 26 

Ltd., 70%; and ANT Minerals Pty. Ltd., 30%) mine, NT 

Do. Mount Isa Mines Ltd., 100% Mount Isa underground mine, 150 
LD 

Do. do. Mount Isa Smelter, QLD 240 

Do. Peak Gold Mines Pty. Ltd., 100% Peak underground mine, NSW 4 

Do. Pasminco Ltd., 100% Port Pirie Refinery-Smelter, SA 250 


See footnotes at end of table. 
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Lead--Continued: Pasminco Ltd., 100% Rosebery underground mine, 15 
TAS 
Do. Normandy Metals Ltd., 100% Woodcutters underground mine, 10 
NT 
Leucoxene Tiwest Joint Venture, operator (KMCC Western Australia Pty. Cooljarloo Dredge, WA 10 
Ltd., 50%, and Ticor Resources Pty. Ltd., 50%) 
Magnesite Orind Industries, 100% Thuddungra open cut, NSW 32 
Do. ueensland Metals Corp. Ltd., 100% Kunwarara open cut, QLD 
Manganese Groote Eylandt Mining Co. Pty. Ltd., 10076 Groote Eylandt open cut, NT 2,300 
Manganese alloys Tasmanian Electro Metallurgical Co. Pty. Ltd., 10096 Bell Bay Smelter, TAS 260 
Nickel Preston Resources Ltd., 100% Bulong open cut, WA 2/ 9 
Do. Centaur Mining and Exploration Ltd., 100% Cawse open cut, WA 2/ 9 
Do. Outokumpu Mining Australia Pty. Ltd., 10096 Forrestania underground mines 9 
(2), WA 
Do. WMC Resources Ltd., 10096 Kalgoorlie Smelter, WA 100 
Do. do. Kambalda Nickel tions, WA 35 
Do. do. Kwinana Refinery, WA 42 
Do. do. Leinster Nickel Operations, WA 44 
Do. do. Mount Keith Mine, WA 42 
Do. Anaconda Nickel Ltd., 6095, and Glencore International AG, Murrin Murrin open cut, WA 2/ 45 
4096 
Do. Titan Resources NL, 10096 Radio Hill underground mine, 4 
WA 
Do. Outokumpu Exploration Ventures Ltd., 10096 Silver Swan underground mine, 12 
WA 
Do. Billiton (Australia) Pty. Ltd., 10096 Yabulu Refinery, QLD 30 
Opal Many small producers Andamooka and Coober Pedy NA 
areas, SA; Lightning Ridge 
area, NSW 
Petroleum Mobile Refining Australia Pty. Ltd., 100% Altona Refinery, VIC 135 


thousand 42-gallon barrels per day 


Do. do. BP Amoco Refinery (Bulwer Island) Pty. Ltd., 100% Bulwer Island Refinery, QLD 74 
Do. do. Shell Refining (Australia) Pty. Ltd., 100% Clyde Refinery, NSW 86 


Do. do. do. Geelong Refinery, VIC 119 
Do. do. Caltex Refineries (NSW) Ltd., 100% Kurnell Refinery, NSW 116 
Do. do. _ BP Amoco Refinery (Kwinana) Pty. Ltd., 100% Kwinana Refinery, WA 138 
Do. do. Caltex Refineries (QLD) Ltd., 100% Lytton Refinery, QLD 100 
Do. do. Mobile Refining Australia Pty. Ltd., 100% Port Stanvac Refinery, SA 78 
Rutile Tiwest Joint Venture, operator (KMCC Western Australia Pty. Cooljarloo Dredge, WA 35 
Ltd., 50%, and Ticor Resources Pty. Ltd., 50%) | 
Do. Iluka Resources Ltd., 100% Eneabba Dredge and open cut, 120 
WA 
Do. Mineral Deposits Ltd., 100% Hawks Nest (Fullerton and Viney 35 


Creek) Dredges, NSW 
Do. Cable Sands (WA) Pty. Ltd., 100% Jangardup Dredge, WA 100 
Do. Consolidated Rutile Ltd., 100% North Stradbroke Island 80 
Gordon) Dredge, QLD 


Gordon) Dredge, QED 
Do. Cable Sands (WA) Pty. Ltd., 100% Sandalwood Dredge, WA 50 


Do. Iluka Resources Ltd., 100% South Capel Dredge, WA 120 
Do. Pacific Mining Ltd., 100% Tomago Dredge, NSW 18 
Salt Dampier Salt Ltd., 100% Dampier and Lake Macleod salt 4,500 
fields, WA 
Do. Cargill Salt, 100% Leslie Salt operations, WA 2,750 
Silver kilograms Раѕтіпсо Broken Hill Mine Pty. Ltd., 100% Broken Hill open-cut/under- 52,000 
ground (South) mine, NSW 
Do. do. BHP Minerals Ltd., 100% Cannington underground mine, 750,000 


QLD 
Do. do. Раѕтіпсо Ltd., 100% Elura underground mine, NSW 35,000 


See footnotes at end of table. 
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Silver--Continued: kilograms McArthur River Mining Pty. Ltd., operator (Mount Isa Mines McArthur River underground 28,000 
Ltd., 70%; and ANT Minerals Pty. Ltd. holding the mine, NT 


combined Japanese interests of Nippon Mining and Metals 
Co. Ltd., 15%; Mitsubishi Materials Corp., 5%; Mitsui & 


Co. Ltd., 5%; and Marubeni Corp., 5%) 


Do. do. Mount Isa Mines Ltd., 100% Mount Isa underground mine, 375,000 
LD 
Do. do. Olympic Dam Operations Pty. Ltd., manager (WMC Ltd., Olympic Dam underground mine, 12,900 
100%) SA 
Do. do. Peak Gold Mines Pty. Ltd., 100% Peak underground mine, NSW 20,000 
Do. do. Раѕтіпсо Ltd., 100% Rosebery underground mine, 20,000 
TAS 


Spodumene do. Gwalia Consolidated. Ltd., 100% Greenbushes open cut, WA 100 
Steel BHP Steel (AIS) Pty. Ltd., 100% Newcastle steelworks, NSW 1,800 


Do. do. Port Kembla steelworks, NSW 4,000 
Do. do. Sydney (Rooty Hill) minimill, 250 
NSW 
Do. do. Whyalla steelworks, SA 1,200 
Talc Three Springs Talc Pty. Ltd., 100% Three Springs open cut, WA 200 
Tantalite pounds Ta205 _ Gwalia Consolidated Ltd., 100% Greenbushes open cut, WA 600,000 
Do. do. do. Wodgina open cut, WA 500,000 
Tin do. Greenbushes open cut, WA 1 
Do. do. Greenbushes Smelter, WA 1 
Do. Murchison United NL, 100% Renison Bell underground mine, 6 
TAS 
Uranium tons U30s Olympic Dam Operations Pty. Ltd., manager (WMC Ltd., Olympic Dam underground mine, 1,500 
100%) SA 
Do. do. _ Energy Resources of Australia Ltd., 100% | Ranger open cut, NT 4,500 
Zinc Pasminco Broken Hill Mine Pty. Ltd., 100% Broken Hill open-cut/under- 350 
ground (South) mine, NSW 
Do. Western Metals Ltd., 100% Pillara underground mine, WA 165 
Do. BHP Minerals Ltd., 100% Cannington underground mine, 40 
LD 
Do. Pasminco Ltd., 100% Cockle Creek Refinery-Smelter, 85 
NSW 
Do. do. Elura underground mine, NSW 125 
Do. Western Metals Ltd., 100% Hellyer underground mine, TAS 250 
Do. MIM Holdings Ltd., 100% Hilton underground mine, QLD 82 
Do. McArthur River Mining Pty. Ltd., operator (Mount Isa Mines McArthur River underground 95 
Ltd., 70%; and ANT Minerals Pty. Ltd., 30%) mine, NT 
Mount Isa Mines Ltd., 100% Mount Isa underground mine, 250 
QLD 
Do. Western Metals Ltd., 100% Pillara underground mine, WA 165 
Do. Pasminco Ltd., 100% Port Pirie Refinery-Smelter, SA 45 
Do. do. Ridson Refinery, TAS 220 
Do. do. Rosebery underground mine, TAS 45 
Do. Normandy Mining Ltd., manager (Murchison Zinc Co. Pty. Scuddles (includes Golden 150 
Ltd., 100%) Grove and Gossan Hill) 
underground mine 
Do. Normandy Metals Ltd., 100% Woodcutters underground mine, 54 
NT 
Zircon Iluka Resources Ltd., 100% Capel South Dredge, WA 300 
Do. Tiwest Joint Venture, operator (Kerr-McGee Chemical Cooljarloo Dredge, WA 67 


Chemical Corp. Western Australia Pty. Ltd., 50%, and 


Ticor Resources Pty. Ltd., 50%) 


Do. Iluka Resources Ltd., 100% Eneabba Dredge and open cut, 300 
WA 

Do. Mineral Deposits Ltd., 100% Hawks Nest (Fullerton and Viney 25 
Creek) Dredges, NSW 

Do. Consolidated Rutile Ltd., 100% North Stradbroke Island 50 
(Gordon) Dredge, QLD 

Do. Pacific Mining Ltd., 100% Tomago Dredge, NSW 15 

See footnotes at end of table. 
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Zircon--Continued: 


Do. Iluka Resources Ltd., 10096 Yoganup open cut, WA 60 


e/ Estimated. NA Not available. 


1/ NSW New South Wales; NT Northern Territory; QLD Queensland; SA South Australia; TAS Tasmania; VIC Victoria; WA Western Australia. 


2/ Scheduled to come on-stream in early 1999. 


TABLE 3 
AUSTRALIA: RESERVES OF MAJOR MINERAL COMMODITIES IN 1998 


Commodity Reserves 


Antimony 87.2 
Bauxite million metric tons 3,187.0 
Black coal: | 

In situ billion metric tons 71.2 

Recoverable do. 51.4 
Brown coal: 

In situ do. 46.0 

Recoverable do. 41.0 
Cadmium 119.9 
Cobalt 434.8 
Columbium (niobium) 9.0 
Copper million metric tons 21.4 
Diamond: 

Gem and near gem million carats 70.3 

Industrial do. 71.6 
Gold metric tons 4,352.0 
Iron ore billion metric tons 16.6 
Lead million metric tons 17.5 
Lithium 162.0 
Magnesite (MgCO3) million metric tons 190.8 
Manganese ore do. 112.9 
Mineral sands: 

Ilmenite do. 143.5 

Rutile do. 17.5 

Zircon do. 233 
Nickel do. 6.7 
Petroleum, recoverable: | 

Condensate billion liters 193.0 

Crude do. 240.0 

Liquefied petroleum gas do. 174.0 

Natural gas billion cubic meters 1,360.0 


Platinum-group metals (Pd, Pt) metric tons 18.7 
Rare earths (REO plus Y203) million metric tons 1.0 


Silver 41.5 
Tantalum 11.4 
Tin 102.7 
Tungsten 1.0 
Uranium, recoverable 615.0 
Vanadium 151.0 
Zinc million metric tons 36.3 


REO: Rare-earth oxides 


Source: Australian Geological Survey Organization, 1999, Australia's Identified Mineral 
Resources 1999: Canberra, Australian Geological Survey Organization, p. 10. 
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THE MINERAL INDUSTRY OF 


BANGLADESH 


By Chin S. Kuo 


Growth in Bangladesh’s gross domestic product (GDP) 
shrank to 3% because of devastating floods (Far Eastern 
Economic Review, 1999, p. 76). Per capita GDP was $1,330 in 
1997. Inflation jumped to 6.3% in 1998, and the trade deficit 
fell 25% to $1 billion. The garment industry accounted for 70% 
of the country’s exports, while grain imports accounted for the 
largest bill. The current account deficit broadened to 2.9% of 
GDP, and the overall budget deficit widened to 4.7% of GDP. 
The currency, called the taka, held fairly firm but was devalued 
1.7% on July 5 and again 3% in October. The exchange rate 
was 48.50 taka for the dollar in November 1998. Currency 
turmoil in Asia had not had much effect on the country’s 
financial sector. Remittances from Bangladeshi workers abroad 
helped maintain relatively stable foreign exchange reserves at 
$1.7 billion. The Government planned to privatize 60 state-run 
enterprises but had sold only 5 companies. 

Bangladesh has few proven mineral resources. The mineral 
resources identified by the Geological Survey of Bangladesh in 
order of importance are coal, natural gas, limestone, kaolin and 
alluvial clay, glass sand, peat, dimension and construction 
stones, and mineral sand. The country does not have any 
identified metallic mineral deposits. However, a metallic 
anomaly and traces of metallic minerals found їп the basement 
complex in the northwestern shelf zone of the Bengal Basin 
gave indications of copper, lead, and zinc. Coal deposits have 
been exploited and small cement plants are set up for the 
utilization of indigenous limestone to make clinker. Salt was 
produced on a small scale at several thousand seawater 
evaporation sites in the coastal areas of Chittagong and Cox’s 
Bazar. (See table 1.) Heavy mineral sand deposits were found 
along the beaches from Kutubdia to Teknaf. 

Chittagong Steel Mills’ production was at its lowest level 
when it was slated for privatization. Its steel melting capacity is 
around 150,000 metric tons per year (t/yr) using scrap and pig 
iron. The company has a 130,000-t/yr blooming mill, a 
100,000-t/yr bar mill, a 36,000-t/yr hot strip mill, a 36,000-t/yr 
heavy plate mill, and a 50,000-t/yr galvanizing shop. The 
tender for the sale of the company was put on hold as the 
Government attempted to assess interest in the plants. 

The country relies heavily on imported cement to meet its 
domestic demand. Cement consumption in 1998 was 3.1 
million metric tons. The Dhaka area accounted for 30% of total 
consumption and the Khulna area 20%. Other main markets 
were Chittagong and Rajshahi. Bangladesh produced 1.6 
million metric tons per year (Mt/yr) of cement, of which 
Chhatak Cement accounted for 250,000 t/yr. The balance was 
produced by 12 separate grinding operations. Four new 
grinding plants were planned to go into production by 2002, 
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adding 1.5 Mt/yr of capacity. Scancem planned to form a joint 
venture with Sumitomo Corp. of Japan to set up a $90 million 
grinding plant. Also, Commonwealth Development Corp. of 
the United Kingdom pledged $30 million for a new 1.2-Mt/yr 
grinding plant (International Cement Review, 1998). 

Bangladesh has enormous deposits of natural gas that are 
available for power generation, industrial, and other uses. 
Fertilizer plants used sizable amounts of natural gas. 
Bangladesh Chemical Industries in Dhaka planned to build a 
1,200-metric-ton-per-day diammonium phosphate plant at 
Chittagong Urea Fertilizer’s site at Rangadia, Chittagong. The 
country produced both ammonia and urea fertilizers. The 
Semutang-5 appraisal well onshore Block 15 tested positive 
across part of a natural gas-bearing zone. The partners are 
Cairn Energy PLC of the United Kingdom (52.5%) as operator, 
Shell Bangladesh Exploration and Development (SBED) 
(17.5%), and Midlands Hydrocarbons of Bangladesh (30%). 

Commercial production at the Sangu offshore gasfield near 
Chittagong in the Bay of Bengal, a joint venture of the state- 
owned Petrobangla with Cairn Energy, Halliburton Co. of the 
United States, and SBED, was launched in April. It started up 
production at a rate of 51,000 cubic meters per day (m?/d) of 
gas and raised output gradually to 136,000 m’/d. The 
Government contracted 8 out of a total of 23 oil and gas 
exploration blocks to different foreign companies. Petrobangla 
awarded Block 5 to a joint venture of Cairn Energy (50%) and 
SBED (50%) in the second licensing round of 1998. Twenty- 
two oil companies were waiting a decision from the 
Government to resume negotiations for 12 concessions in both 
the north and south of the country and in the Bay of Bengal. 
Occidental Petroleum Corp. of the United States planned to 
spend $200 million on gas exploration by drilling six 
wells—three exploration wells and three development wells 
(World Oil, 1998). It was drilling exploration wells in a 
gasfield in northeastern Bibiyana. The company planned to 
produce 28,300 m?/d of gas from Jalabad field by the end of 
1998. During 1998, Bangladesh saw a total of nine wells 
drilled. 

The national power grid failed in July for the second time in 2 
months. Bangladesh required an average 2,300 megawatts 
(MW) a day of electricity but produced only 2,000 MW. An 
additional 500 MW of electricity could be generated by public 
and private utilities beginning in December. Electricity, in 
general, is produced by both thermal and hydroelectric 
powerplants. 

A consortium financially backed by International Finance 
Corp. agreed to invest $103 million in a 110-MW barge- 


4.1 


mounted powerplant near Khulna. The partners are Wartsila 
NSD Corp. of Finland and two local companies. The 
powerplant should reduce power shortages in the country’s 
underdeveloped southwestern region and would be the first 
private sector utility. Permits also were issued for three 
additional barge-mounted powerplants—two 236-MW units at 
Haripur, of which one was to be built and operated by AES 
Power Corp. of the United States, and a 130-MW unit at 
Baghabari (Journal of Commerce, 1998). Another barge- 
mounted powerplant with a capacity of 100 MW would be set 
up in Jessore District. A total of $1 billion would be invested in 
the private power sector. The Government planned to gradually 
privatize all power sector operations, including billing and 
distribution. 
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Major Sources of Information 


Geological Survey of Bangladesh 
153 Pioneer Road 
Dhaka, Bangladesh 
Telephone: 880 2 406201 
Ministry of Energy and Mineral Resources 
Dhaka, Bangladesh 
Telephone: 880 2 404051 
Bangladesh Oil, Gas and Mineral Corp. 
122-124 Motijheel Commercial Area 
Dhaka, Bangladesh 
Telephone: 880 2 814936 
Bangladesh Petroleum Corp. 
GPO Box 2003 
Dhaka, Bangladesh 
Telephone: 880 2 235717 
Fax: 880 2 811613 


Major Publications 
Bangladesh Bureau of Statistics, Dhaka: 


Monthly Statistical Bulletin of Bangladesh. 
Statistical Yearbook of Bangladesh. 


TABLE 1 


BANGLADESH: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 

Cement, hydraulic 3/ 
Clays, kaolin 3/ 
Gas, natural, marketed 3/ 5/ 
Iron and steel, metal: 3/ 

Steel, crude (ingot only) 

Steel products 
Nitrogen, N content of urea, ammonia, and ammonium sulfate 4/ 
Petroleum: 


million cubic meters 


Crude thousand 42-gallon barrels 


Refinery products do. 
Salt, marine 3/ 
Stone, limestone 3/ 
r/ Revised. 
1/ Table includes data available through June 15, 1999. 


1994 1995 1996 1997 1998 
280,000 280,000 285,000 285,000 290,000 
3,283 4/ 6,541 4/ 7,000 7,200 7,500 
5,974 4/ 6,000 6,100 6,200 6,300 
34,000 36,000 37,000 36,000 35,000 
87,000 88,000 90,000 90,000 90,000 
1,027,400 1,270,600 1,233,000 1,079,600 1,129,200 
1,184 4/ 1,190 1,200 1,300 1,350 
7,600 7,700 8,760 r/ 7,900 8,500 
350,000 350,000 350,000 350,000 350,000 
25,679 4/ 23,474 4/ 24,000 25,000 26,000 


2/ In addition to the commodities listed, crude construction materials, such as sand and gravel and other varieties of stone, presumably are produced, but available 


information is inadequate to make reliable estimates of output levels. 
3/ Data are for years ending June 30 of that stated. 
4/ Reported figure. 


5/ Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 
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THE MINERAL INDUSTRY OF 


BHUTAN 


By Chin S. Kuo 


During 1998, Bhutan’s gross domestic product grew by 6% 
and inflation remained below 10%. There was no budgetary 
deficit and the balance of payments continued to register a 
surplus. Bhutan had $215 million in foreign exchange 
reserves. The country had been shielded from the Asian 
currency crisis because the ngultrum had the same value as the 
Indian rupee, which circulated at par with it. 

The country continued to be dependent on foreign aid. India 
provided $54 million in grants and aid, other foreign donors 
gave $40.5 million, and international agencies contributed 
$67.5 million. Internal revenue covered current expenditure, 
while the financing of capital expenditure remained donor- 
driven. The hydroelectric power sector accounted for 25% of 
all government revenue. 

Bhutan is known to have some metallic mineral resources 
such as beryllium, copper, iron ore, lead-zinc, precious metals, 
and tungsten. Its industrial mineral resources include asbestos, 
clay, dolomite, graphite, gypsum, limestone, phosphate rock, 
quartzite, and talc. Some exploration for hydrocarbons was 
being carried out in the southern border areas. Mining 
activities were insignificant to its economy. (See table 1.) 
Economically exploitable hydroelectric potential was estimated 
to be more than 16,280 megawatts (MW) (Far Eastern 
Economic Review, 1999, p. 80). 

Bhutan Ferro Alloys was considering whether to diversify its 
product range or to expand its production facilities. The 
company could begin producing around 10,000 metric tons per 
year (t/yr) of silicon. Alternatively, it would build a new 
furnace and finance the investment from existing operations at 
companies belonging to its parent, Tashi Group. Bhutan Ferro 
Alloys produced ferrosilicon at full capacity with low energy 
costs and high costs of imported raw materials. The company 
would sell 18,000 t/yr of ferrosilicon to India and aim 
predominantly for export markets. The company would prefer 
to diversify its products. 

Associated Cement Corp. of India has a 20% stake in the 
Dungsam cement project at Nganglam in Bhutan to utilize its 
marketing network and expertise. The project included a 50- 
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kilometer road between Pathshala in India and Nganglam in 
Bhutan and a railway siding at Pathshala. Power Grid Corp. of 
India was expected to take up work on a powerline from the 
Gelephu substation to Nganglam via Tingtibi. 

The disrupted supply of liquefied petroleum gas (LPG) to the 
domestic market persisted in 1998. A strike at Bongaigaon, 
Assam, affected Indian Oil Corp. which supplied LPG to 
Bhutan through Bhutan Oil Distributors. The dealers received 
only a truckload of LPG per day, down from three truckloads 
per day. Druk Petroleum also supplied LPG to the country. 

Work on the 1,020-MW Tala hydroelectric project had 
already started and release of funds of $700,000 was made for 
preliminary expenses. The project would go into operation in 4 
years. The Kurichu hydroelectric project involved the 
strengthening of the road and bridges between Rangia in 
Assam and Gyepshing in Mongar. National Hydro Power 
Corp. of India was in the process of awarding the main 
contracts for the dam and power house. The 370-meter 
diversion tunnel was being constructed by Asiatech. The 
powerplant project with an installed capacity of 60 MW was 
expected to be completed by 2001. A third 60.8-MW 
hydroelectric project was under construction at Basochu to 
provide electricity to western Bhutan and export it to India. 
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Major Source of Information 


Ministry of Trade and Industry 
Division of Geology and Mines 
Thimphu, Bhutan 
Telephone: 975-22-3013/22-2879 
Fax: 975-22-3507 
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ТАВГЕ 1 
BHUTAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 e/ 1997 e/ 1998 e/ 
Cement e/ 120,000 140,000 160,000 160,000 150,000 
Coal 63,912 71,112 68,000 70,000 69,000 
Dolomite 212,629 249,253 260,000 250,000 255,000 
Ferrosilicon e/ 2,000 12,000 13,000 15,000 r/ 18,000 
Gypsum 45,097 52,102 55,000 50,000 53,000 
Limestone 232,317 266,591 275,000 270,000 272,000 
Marble square meters 2,841 3,946 4,000 4,000 4,000 
Quartzite 15,647 49,900 50,200 50,000 51,000 
Slate square meters 1,030 . 8,560 9.000 9.000 9,000 
Talc 169 3,332 . 3,500 3,000 3,200 


e/ Estimated. r/ Revised. 

1/ Table includes data available through March 23, 1999. 

2/ [n addition to the commodities listed, crude construction materials, such as sand and gravel and a variety of stone, presumably are produced, but 
information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


BRUNEI 


By John C. Wu 


Brunei, a small country on the northwest coast of Borneo 
Island in southeast Asia, had extensive reserves of petroleum 
and natural gas. In 1998, Brunei’s estimated proven reserves of 
petroleum and natural gas were 1.35 billion barrels and 390.77 
billion cubic meters, respectively, and Brunei ranked fourth in 
production of liquefied natural gas (LNG), but seventh in crude 
petroleum and eighth in natural gas in the Asia and Pacific 
region (Oil & Gas Journal, 1998). Brunei also had considerable 
reserves of coal, kaolin, limestone, sand and gravel, and silica 
sand (Quazi, 1996, p. 1-7). However, mineral resources of coal, 
kaolin, and silica sand remained unexploited. 

Brunei’s mineral industry was dominated by the oil and gas 
industry, which also played a major role in Brunei’s economy. 
Brunei’s economic health and Government revenues were 
heavily dependent on sales of its crude petroleum and LNG. 
Because of excessive supply and lower prices in the world oil 
market, export earnings and revenues from oil and LNG 
declined in 1998. To stimulate economic growth, the 
Government spent a total of about $600 million for the 
development fund, about $200 million more than its budget plan 
for 1998 fiscal year. As a result, Brunei's economy grew 
between 2.5% and 2.7% in 1998, compared with 4% in 1997 
(Far Eastern Economic Review, 1999, p. 83). 

The contribution by the oil and gas industry to Burnei's gross 
domestic product declined to about 5096 in 1998 from 54% in 
1995. The industry also provided about 5096 of all Government 
revenue through payment of income tax and royalties and 
production sharing. The profit tax on oil and LNG was 5096 
and 45%, respectively. The royalty on oil was between 8% and 
12.596 of crude oil prices. The Government controls 50% of 
production under production-sharing contracts with foreign oil 
companies. The export earnings from crude petroleum, refined 
petroleum products, and LNG declined to about 90% of 
Brunei's total export earnings in 1998 from 9396 in 1995. 
Brunei's export earnings from crude petroleum, refined 
petroleum products, and LNG declined to about $2.1 billion in 
1998 from $2.2 billion in 1995 (International Monetary Fund, 
1997). 

The oil and natural gas industry consisted of three operating 
companies, Brunei Shell Companies, Elf Aquitaine-Jasra Ltd., 
and Fletcher Challenge Energy Co. Ltd.. Brunei Shell 
Companies conducted oil and gas exploration, produced and 
refined crude petroleum, produced and processed natural gas, 
marketed crude petroleum, refined petroleum products, and 
processed natural gas products. Elf Aquitaine and Fletcher only 
conducted oil and gas exploration. The oil and gas industry 
employed about 4,600 people. The mining and quarrying 
industry consisted of more than 20 private-owned companies 
engaging mainly in production and marketing of construction 
aggregates and sand and gravel. Additionally a cement 
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company operated a clinker grinding plant for cement 
production and marketing. 

Within Brunei Shell Companies, exploration and production 
of crude petroleum and natural gas, trading of crude petroleum 
and natural gas, and refining of crude petroleum were by Brunei 
Shell Petroleum Co. Sdn. Bhd. (BSP). Marketing of refined 
petroleum and petrochemicals products in the domestic market 
was by Brunei Shell Marketing Snd. Bhd. (BSM). Production 
and marketing of LNG were by Brunei LNG Sdn. Bhd. 
(BLNG). Transport of LNG was by Brunei Shell Tankers Sdn. 
Bhd. (BST), which owned seven LNG tankers and chartered to 
BLNG to deliver LNG to customers in Japan and the Republic 
of Korea. The Government of Brunei and a company in the 
Royal Dutch/Shell Group of Companies are equal shareholders 
of BSP, BSM, and BST. However, BLNG was owned 5096 by 
the Government of Brunei, 2596 by the Royal Dutch/Shell 
Group, and 2596 by Mitsubishi Corp. of Japan. 

According to Wood Mackenzie Consultants, BSP drilled a 
sidetrack to 2,143 meters to further appraise the new oil find at 
Mampak | and was considering a fast-track development for the 
new field, about 6 kilometers southwest of the Magpie Oilfield. 
BSP also drilled the Kenawai 1 onshore well, but no 
economically viable gas was discovered. Unocal Corp. 
continued its exploration in block A and block CD in Baram 
Delta and drilled the Perdana Deep 1. In early 1998, Elf 
Aquitaine began developing the offshore Maharaja Lela Field 
on Brunei side (western section) adjacent to the same field 
offshore Sabah State of Malaysia. Overall reserves of the field 
were estimated to contain 19 billion cubic meters of natural gas, 
18.5 million barrels of condensate, and 9.2 million barrels of 
crude petroleum. The development of the Maharaja Lela Field 
by Elf Aquitaine includes installing 2 platforms, drilling 10 
wells, and building a multiphase pipeline to deliver the natural 
gas to Lumut LNG plant for processing (World Oil, 1998). 

In oil and gas production, the output of crude petroleum 
including condensate averaged 151,500 barrels per day (bbl/d) 
and natural gas averaged 30.41 million cubic meters per day in 
1998 (Oil & Gas Journal, 1998). BSP produced oil and gas 
from two onshore fields in Rasau and Seria-Tali and from seven 
offshore fields—Southwest Ampa, Champion, Enggang, 
Fairley, Fairley-Baram, Iron Duke, and Magpie. The offshore 
Champion Field, about 70 kilometers northeast of Seria, 
contains about 40% of Brunei's crude petroleum reserves; and 
the Southwest Ampa Field, about 13 kilometers off Kuala 
Belait, holds more than 5096 of Brunei's natural gas reserves. 

In 1998, BSP exported about 142,000 bbl/d of crude 
petroleum. Of the total crude petroleum exports, 35% went to 
the Association of Southeast Asian Nations, 30% to the 
Republic of Korea, 2896 to Japan, and 796 to other countries. 
About 9,750 bbl/d of crude petroleum was delivered to BSP's 
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8,600-bbl/d oil refinery at Seria for production of gasoline, 
distillate fuel oils, and kerosene. Refined petroleum products 
were marketed domestically and overseas. BSP sold and 
delivered natural gas output to BLNG for production of LNG at 
the Lumut LNG plant, which has five trains with a total capacity 
of 5.4 million metric tons per year. In 1998, LNG output was 
about 5.5 million metric tons, of which about 80% was exported 
to Japan, 18% to the Republic Korea, and about 2% was 
consumed domestically. 
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Major Source of Information 


Ministry of Finance 
7th Floor, IBB Building 
Jalan Pemancha, Bandar Seri Begawan BS8710 
Brunei 
Telephone: 673-2-235771; Fax:673-2-241829 


TABLE 1 
BRUNEI: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 

Commodity 2/ 1994 1995 1996 1997 1998 

Gas, natural: 
Gross million cubic meters 10,171 3/ 11,152 3/ 11,152 3/ 11,135 r/ 3/ 11,100 
Marketed do. 9,310 10,210 10,210 10,195 r/ 10,200 
Petroleum, crude 4/ thousand 42-gallon barrels 64,970 3/ 63,875 3/ 62,269 3/ 59,500 r/ 3/ 55,300 
Refinery products: ax CC C c NL cL 
Gasoline do. 620 620 620 620 620 
Distillate fuel oil do. 430 430 430 430 430 
Residual fuel oil do. 10 10 10 10 10 
Other 5/ do. 330 340 340 340 340 
Total do. 1,390 1,400 r/ 1,400 r/ 1,400 r/ 1,400 

r/ Revised. 


1/ Table includes data available through March 25, 1998. 


2/ In addition to the commodities listed, crude construction materials such as sand and gravel and other varieties of stone presumably are produced, but available 


information is inadequate to make reliable estimates of output levels. 
3/ Reported figure. 

4/ Includes condensate. 

5/ Includes refinery losses. 


Sources: Ministry of Finance, Economic Planning Unit, Brunei Darussalam Statistical Yearbook, 1993-96; Oil & Gas Journal, v. 96, no. 25, December 28, 


1998, p. 38; and International Petroleum Encyclopedia, 1998, p. 327. 
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THE MINERAL INDUSTRY OF 


BURMA (MYANMAR) 


By John C. Wu 


Myanmar, formerly known as Burma, has large mineral 
resources of precious and semiprecious stones, such as jade, 
ruby, and sapphire. Myanmar also has considerable mineral 
resources of antimony, barite, coal, copper, gold, iron, lead, 
monazite, natural gas, nickel, petroleum, silver, tin, tungsten, 
and zinc. Myanmar’s identified mineral resources of bauxite, 
bentonite, beryllium, clays, chromium, diamond, feldspar, 
fluorspar, gypsum, kaolin, manganese, mercury, mica, platinum, 
and sulfur are small (Ko Ko Myint, 1994, p. 238). 

The Ministry of Mines (MOM) through its Department of 
Geological Survey and Mineral Exploration had completed 
preparation of mineral occurrences, metallogenetic, tectonic, 
and hydrogeologic maps on a scale of 1:2,000,000. As of 1992, 
an area of about 386,763 square-kilometers (km?), or about 57% 
of the country landmass, had been mapped geologically. 
During 1992-94, the Government conducted geologic surveys 
and exploration drilling mainly for coal, copper, and gemstones. 
AS a result of the 3-year mineral exploration program, three 
gemstone deposits, two coal deposits, and several alluvial 
platinum-group metals deposits were discovered (United 
Nations, 1996, p.138, 142-43). 

To increase the country's mineral exploration, the 
Government awarded 6 foreign companies in 1994 with 
contracts to conduct exploration for copper and gold in 14 
blocks with an area of about 1,400 km? each in Upper 
Myanmar. The Government awarded five foreign companies in 
1995 with contracts to explore for copper, gold, lead, platinum, 
and zinc in nine blocks in Central and Lower Myanmar. Ап 
additional 13 blocks had been offered by the Government in 
1997 for exploration of copper, gold, lead, nickel, silver, and 
zinc, but only 2 foreign companies were awarded contracts by 
1998 to conduct exploration in 5 blocks. 

During 1994-98, the major Western mining companies 
exploring for copper, gold, and other base metals in Myanmar 
were International Panorama Resources Ltd., Ivanhoe Myanmar 
Holdings Ltd., Mindoro Resources Ltd., and Prime Resources 
Management Ltd. of Canada; Pacific Arc Exploration NL and 
Diversified Mineral Resources NL of Australia, and East Asia 
Gold Corp. and Newmont Mining Corp. of the United States 
(Myanmar Business, 1998d). In the past 5 years, the mineral 
exploration conducted by foreign companies had resulted in 
considerable extension of copper reserves and discovery of 
several small promising gold targets in various parts of the 
country. 

Myanmar produced a wide variety of minerals in 1998. 
Production of metallic minerals included chromium, copper, 
gold, lead, manganese, nickel, silver, tin, tungsten, and zinc. 
Production of industrial minerals included barite, clays, 
dolomite, feldspar, gypsum, limestone, salt, and precious and 
semiprecious stones. Production of mineral fuels included coal, 
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natural gas, and crude petroleum. In 1998, most mineral 
production remained at a low level owing to the lack of spare 
parts, outdated technology, and declining ore grades. Myanmar 
became a producer of refined copper in 1998 with the help of 
foreign capital and technology. (See table 1.) 

According to Government statistics, the output of the mining 
sector contributed about 1.396 to Myanmar's gross domestic 
product. Of the total output of the mining sector, 5296 was 
produced by the state-owned companies; 47%, by privately 
owned companies; and 196, by cooperatives (Ministry of 
National Planning and Economic Development, 1997). Mineral 
commodities exports accounted for about 696 of the total export 
earnings and mineral commodities imports accounted for about 
22% of total imports. Exports of major mineral commodities 
included ores and concentrates of chromium, copper, 
manganese, tin, tungsten, and zinc; refined metal of copper, 
lead, and silver; and crude and polished precious and 
semiprecious stones. Imports of mineral commodities included 
cement, refined petroleum products, base metals, and steel mill 
products. Most of Myanmar's mineral trade was with Asian 
and European countries. Mineral trade with the United States 
was small and limited to imports of various chemical 
compounds and exports of gemstones to the United States. 
Myanmar's exports of gemstones earned about $23 million in 
1998. 

The mining industry comprised three state-owned mining 
enterprises, a state-owned gem enterprise, a state-owned 
ceramic industries company, a state-owned oil and gas 
enterprise, several Government and private joint-venture 
companies, and many small-scale private and local enterprises. 
The total number of employees in the mining industry was 
about 132,000, accounting for about 0.796 of Myanmar's total 
employment (Ministry of National Planning and Economic 
Development, 1997). 

The three state-owned mining enterprises under the MOM are 
No. 1 Mining Enterprise (ME 1), No. 2 Mining Enterprise (ME 
2), and No. 3 Mining Enterprise (ME 3). ME 1 mined and 
processed copper, lead, silver, and zinc. ME 2 mined, 
processed, and marketed diamond, gold, tin, and tungsten. ME 
3 mined, processed, and marketed chromite, coal, industrial 
minerals, iron, manganese, and nickel. ME 3 also produced and 
marketed steel and steel mill products. The state-owned 
Myanma Gems Enterprise (MGE) mined, processed, and 
marketed jade, ruby, sapphire, and other precious and 
semiprecious stones. The state-owned Myanmar Ceramic 
Industries manufactured and marketed cement and other 
ceramic products. The state-owned Myanma Oil and Gas 
Enterprise (MOGE), under the Ministry of Energy, produced, 
processed, and marketed crude petroleum, natural gas, and 
refined petroleum products. 
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In chromite mining, the Yangon-based Science and 
Technology Advisory Group (STAG) Ltd. began operations in 
1998 under a production-sharing contract with ME 3 at 
Tagaungtaung in Thabeikyin Township, about 320 kilometers 
(km) north of Mandalay. Under the contract signed with ME 3 
in 1994, STAG was to mine 5,000 metric tons per year (t/yr) of 
chromite ore, averaging 48% Cr,O,, with a 30-70 
Government/STAG split. In mid-1998, 5,000 metric tons (t) of 
chromite ore was loaded onto a ship at No. 1 Sule Wharf in the 
Yangon Port. The chromite ore was sold to Kinsho Mataichi 
Corp., the Tokyo-based trading company (Myanmar Business, 
1998f). 

In copper mining, the Myanmar Ivanhoe Copper Company 
Ltd. (MICCL) completed construction of an open pit mine, 
crushing facilities, heap leaching pads, and a solvent extraction- 
electrowinning (SX-EW) recovery plant in Salingyi Township, 
about 15 km west of Monywa in west-central Myanmar in 1998. 
In March, MICCL started mining operations at the rate of 
12,000 metric tons per day (t/d) from the Sabetaung and 
Kyisintaung (S & K) Mines at an elevation of 75 to 100 meters. 
The mined ore, grading 0.97% copper, was placed on the 
leaching pads at the rate of 375,000 metric tons per month 
(то). Active leaching began in August but actual production 
of copper cathode at the SX-EW recovery plant was delayed 
until early in November because of the late arrival of 
machinery, equipment, and parts (Mining Journal, 1998). 

The first full month production of copper cathode in 
December totaled 2,117 t, slightly higher than the 2,083-t/mo or 
25,000-t/yr capacity. The average cash cost, including shipping 
and marketing fee, was $0.42 per pound or about $0.92 per 
kilogram. The minable ore reserves of the S & K Mines were 
estimated at 155 million metric tons (Mt) grading 0.47% copper 
(Indochina Goldfields Ltd., 1998). According to the company’s 
August 1998 study, the copper resources of the Sabetaung, 
Sabetaung South, and Kyisingtaung Mines, with a cutoff grade 
of 0.15% copper, were estimated at 560 Mt, averaging 0.32% 
copper. The construction costs of the Phase 1 S & K project 
totaled $118 million, of which $28 million in cash was 
contributed by Indochina Goldfields Ltd. (IGL), and the 
remaining $90 million in loan was provided by a Japanese 
consortium, led by Marubeni Corp. and Nissho Iwai Corp. IGL 
planned to initiate an expansion program of the S & K Mine to 
increase capacity by 10,000 t/yr to 35,000 t/yr of copper 
cathode with an additional cost of about $7.5 million in 1999. . 
MICCL is a 50-50 joint venture of the state-owned ME 1 and 
IGL’s subsidiary, Ivanhoe Myanmar Holdings Ltd. 
(Engineering and Mining Journal, 1999). 

In June, Ivanhoe Myanmar Holdings signed another contract 
with the Department of Geological Survey and Mineral 
Exploration to explore for gold and copper in Block 12 in the 
Myesaytaung area of Letpadan Township in Bago Division. 
Ivanhoe Myanmar Holdings previously had signed two 
contracts with the Government. The first contract was for 
production of copper from the S & K Mines in 1994, and the 
second contract was for development of a copper mine at the 
Letpadaung concession area in 1995 (Myanmar Business, 
1998e). 

In lead, silver, and zinc mining, ME 1 operated the Bawdwin 
and Yadanatheingi Mines in Shan State. The Bawdwin Mine 
comprised an open pit mine, an underground mine, and two 
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concentrators with a total capacity of 1,500 t/d of ore. The 
Yadanatheingi Mine is a small underground mine. ME | also 
operated a lead-silver smelter at Namtu, near the Bawdwin 
Mine, for production of refined lead, silver metal, and 
byproducts, such as antimonial lead, copper matte, and nickel 
speiss. Metal production of lead and silver was about 2,000 t/yr 
and 5,000 t/yr, respectively. Byproducts production of 
antimonial lead, copper matte, and nickel speiss totaled about 
160 t/yr. Zinc concentrate estimated at 1,500 t/yr was exported. 

Mandalay Mining Co. NL (MMC), a subsidiary of 
Diversified Mining Co. of Australia that signed a production- 
sharing contract with ME 1 in July 1996, had completed a 
feasibility study for mine development, ore processing, and 
marketing of lead, silver, and zinc from the Bawdwin Mine and 
nearby Namtsu region in late 1997. MMC was seeking a 
partner to participate in the project because of the large capital 
requirement. In late 1997, ME 1 signed a joint-venture 
production-sharing contract with Tarfu Mining Ltd., a local 
company, to develop a lead and zinc deposit in the Panlon area 
of Hopang Township in Shan State (Mining Annual Review, 
1998). For metal production of antimony, the MOM and 
Mayflower Mining Enterprise, a local company, were planning 
to renovate an old antimony smelter in Kalaw Township, near 
Thazi in Mandalay Division (Myanmar Business, 1998c). 

In gold mining, ME 2 operated the Kyaukpahtoe Mine in 
Kawlin Township, Sagaing Division and the Phayaungtaung 
Mine in Patheingyi Township, near Mandalay. In July 1996, 
ME 2 signed a joint-venture agreement with the Newmont 
Mineral Exploration BV, a subsidiary of Newmont Mining 
Corp. of the United States, for exploration, development, and 
production of gold from the Kyaukpahtoe area. However, after 
spending $6 million for 10 months in exploration, including 
drilling, systematic geochemical sampling, and other geologic 
surveys, Newmont had withdrawn from the Kyaukpahtoe gold 
project in late 1997 because of the less than expected ore 
reserves and the low ore grade in the area (Mining Annual 
Review, 1998). The East Asia Gold Corp., which signed an 
agreement with the Department of Geological Survey and 
Mineral Exploration in August 1995 for exploring gold and 
copper in Thabeikyin Township, reported discovery of new 
gold targets at Suboktaung in its Block 14 concession area and 
at the Set Ga Dome in its Block 4 concession area (East Asia 
Gold Corp., 1998). 

In October, ME 2 signed a production-sharing agreement with 
the Myanmar Gold Point Family Co. Ltd., a local company, for 
gold mining at Phayaung Hill in Patheingyi Township of 
Mandalay Division (Myanmar Perspective, 1998a). In 
November, the Department of Geological Survey and Mineral 
Exploration signed an agreement with the Liaoning Jin Di 
Construction Co. Ltd. of China to conduct a feasibility study 
and explore for gold and copper in northern Kachin State. This 
was the first agreement for a Chinese company to conduct 
mineral exploration in Myanmar (Xinhua News Agency, 1998). 

In tin and tungsten mining, ME 2 operated the Mawchi Mine 
(tin and tungsten) in Phasaung Township of Kayah State, the 
Heinda Mine (tin), the Hermyingyi Mine (tin and tungsten), the 
Kanbauk Mine (tin), the Kyaukmedaung Mine (tin), and the 
Pagaye Mine (tungsten) in Tanintharyi Division. Small-sized, 
gem-quality diamond was recovered by ME 2 as a byproduct of 
sluicing tin concentrate at the Theindaw Mine (tin) in 
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Tanintharyi Division. 

Production of cement was by the state-owned Myanma 
Ceramic Industries (MCI), which operated three cement plants. 
Cement plant No. 1, in Thayet Township, Magway Division, 
had a capacity of 270,000 t/yr. Cement plant No. 2, in Kyangin 
Township, Ayeyarwady Division, had a capacity of about 
320,000 t/yr. Cement plant No. 3, in Hpa-an Township, Kayin 
State, had a capacity of 240,000 t/yr. In April, MCI signed a 
contract with the Mitsubishi Corp. of Japan to carry out a major 
overhaul of No. 2 kiln of the cement plant No. 1 in Thayet 
Township. The plant, built in 1935 with kiln capacity of 
142,000 t/yr, was poorly maintained owing to lack of spare 
parts. The Thayet plant previously had been renovated by a 
Yunnan-based Chinese company in 1968. Cement consumption 
in 1998 was about 2.4 Mt, of which about 1.9 Mt was met by 
imports (International Cement Review, 1998, p. 204). 

In gemstone and jade mining, MGE continued to mine rubies 
and sapphires at the Mogok Stone Tract, about 175 km. 
northeast of Mandalay. MGE and local private companies 
participated in jade and ruby mining at the Mongshu Stone 
Tract in eastern Myanmar. According to the MOM, the Union 
of Myanmar Economic Holdings Ltd., MGE, and joint-venture 
firms of state-owned and private companies were using new 
equipment to mine raw jade in Pharkant, Lonkhin, Tamakhan, 
Kwekha, and Khamti in northern Myanmar (Mining Annual 
Review, 1998). 

In coal mining, ME 3 produced coal (lignite) from the 
Namma Mine in Lashio Township, Shan State to meet the 
energy requirement of its No. 1 Iron and Steel plant. 
Subbituminous coal produced by ME 3 from the Kalewa Mine 
in Sagaing Division was consumed by industries in the local 
area. In July, the Department of Geological Survey and Mineral 
Exploration signed an agreement with P.T. Austindo Nusantara 
Energi Co. (PTANEC) of Indonesia to conduct exploration and 
a feasibility study for developing coal mines in Taninthayi 
Division, where several coal resources had been identified. 
Under the agreement, the Government offered PTANEC 
incentives in the form of initial tax exemption and an option to 
purchase the Government's interest in the project at an agreed 
price, if the feasibility study concluded that the coal resources 
are economically viable for development (Myanmar 
Perspective, 1998b). 

Production of crude petroleum and natural gas was by the 
state-owned MOGE. Production of crude petroleum, from five 
onshore oilfields—Chauk-Lanywa, Mann, Myanaung, Prome, 
and Yenangyaung—averaged 11,500 barrels per day (bbl/d) in 
1998 (World Oil, 1999). To boost onshore crude petroleum 
production, Baker Hughes Solution Co. and Geco Prakla Co. 
conducted a 3D seismic survey and other works in the Mann 
Oilfield. Asian Pacific Energy Co. was working in the 
Htaushabin Oilfield Ltd., and Macintyre Petroleum Ltd. of 
Canada and Mercantile Ltd. of The Bahamas conducted 2D 
seismic survey, drilled test wells, and were to repair old wells in 
the Myanaung Oilfield under the agreements signed with 
MOGE in 1997 and 1998 (World Oil, 1998). 

Production of natural gas, averaging 4.9 million cubic meters 
per day (Mm'/d) in 1998, was mainly from 23 wells in the 
Aphyauk Gasfield, about 72 km northwest of Yangon, between 
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Taikkyi Township in Yangon Division and Zalun Township in 
Ayeyarwady Division. Most of the natural gas production from 
the Aphyauk Gasfield was piped to two powerplants for the 
generation of electricity at Thaketa, near Yangon and 
Shwedaung, near Pyay, and for industrial use at the Sittaung 
Paper Mill and nitrogen fertilizer (ammonia and urea) plants at 
Kyawswa, Kyunchaung, and Sale near Yangon. 

In oil and gas exploration and development, MOGE signed a 
production-sharing contract with a consortium of Westborne Oil 
Ltd. and A&T Exploration Co. of the United Kingdom and 
Capital Investment Development Corp. of Israel in April for 
exploration and development of oil in RSF-8 Block onshore in 
Minbu District, Magway Division. MOGE also signed two 
other production-sharing contracts for oil and gas exploration 
with Jamberoo Ltd. in Block M-4 and Roundhay Ltd., Block M- 
3 in 1998 (Myanmar Business, 1998b). 

In January, Texaco Exploration Myanmar Inc. (TEMI) 
discovered a new oil and gasfield off Taninthayi Division in 
Block M-12, about 32 km northwest of the Yetagun Gasfield. 
The Aung Zeya Ya-1 wildcat tested gas at a rate of 268,000 
cubic meters per day and condensate at a rate of 123 bbl/d. 
TEMI relinquished its interest in the block, after it withdrew 
from Myanmar in early 1998 (Petroleum Economist, 1998). 

In August, Atlantic Richfield Co. (ARCO) announced that it 
would not renew its remaining exploration lease offshore 
Myanmar. The lease expired in October 1998 owing to new 
investment priorities resulting from the recent acquisition of 
Union Texas Petroleum Ltd. and partnership with Triton Energy 
Ltd. in a major Asian gas project. Since 1995, ARCO had spent 
about $50 million exploring for gas off the southern coast of 
Myanmar. It signed production contracts with MOGE in 1995 
and 1996, respectively, for Blocks M-7 and M-9. ARCO drilled 
two wells on Block M-9 and none on M-7 (Atlantic Richfield 
Co., 1998). 

Development of the offshore Yadana Gasfield, which was 
scheduled to produce gas at an initial rate of 9.2 Mm?/d in July 
1, had been postponed because of a delay in completion of the 
Ratchaburi powerplant of the Electricity Generating Authority 
of Thailand. According to the sales contract signed between 
Petroleum Authority of Thailand (PTT) and the consortium led 
by Total SA in 1995, PTT was to take 14.87 Mm'/d of gas 
beginning in July 1998 (Myanmar Business, 1998a). The 
Yadana Gasfield, which has an estimated recoverable gas 
reserves of 207 billion cubic meters, is owned by Total SA of 
France (31.24%), Unocal Corp. of the United States (28.26%), 
PTT of Thailand (25.5%), and MOGE of Myanmar (15%). 

Development of Yetagun Gasfield off Taninthayi coast 
included several development wells and a gas production 
platform. Drilling of eight test wells was scheduled to be 
completed by May 1999 and commercial production was 
scheduled to begin in early 2000 (Myanmar Business, 1998g). 
The Yetagun Gasfield has estimated reserves of 51 billion cubic 
meters of natural gas and 48 million barrels of natural gas 
condensate. The project is owned by Petronas Carigali Sdn. 
Bhd. of Malaysia (36.3%), Premier Petroleum Myanmar Ltd. of 
the United Kingdom (32.396), Nippon Oil Exploration 
(Myanmar) Ltd. of Japan (17.296), and PTT Exploration and 
Production International Ltd. of Thailand (14.296) (Myanmar 
Business, 19982). 
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Major Source of Information 


The Ministry of Mines 
90 Kanbe Rd., Yankin 
Yangon, Myanmar (Burma) 
Telephone: 95-1-57457, 52683, 52090 
Fax: 95-1-57309 


Major Publication 
The Ministry of National Planning and Economic Development, 
Review of the Financial, Economic and Social Conditions, 


annually; Central Statistical Organization: Statistical Abstract, 
annually; Selected Economic Indicators, monthly. 
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ТАВГЕ 1 


BURMA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 p/ 1998 e/ 
METALS 
Chromium, chromite, gross weight e/ 1,000 1,000 1,000 1,000 5,000 


Copper: 


e/ Estimated. p/ Preliminary. r/ Revised. 
1/ Table includes data available through May 19, 1999. 


Mine output, Cu content 5,025 5,282 4,841 r/ 2,927 2,500 
Matte, gross weight - 37 210 r/ 95 r/ 100 r/ e/ 90 
Metal, refined 3/ -- - 2a -- 4,200 
Gold, mine output, Au content kilograms 164 r/ 101 r/ 172 r/ 150 r/ e/ 100 
Iron and steel: 3/ 
Pig iron 1,188 1,368 r/ 1,500 e/ 1,500 e/ 1,500 
Steel, crude 16,500 23,500 25,000 e/ 25,000 e/ 23,500 
Lead —— 00000000 o 
Mine output, Pb content e/ 2,300 2,400 2,200 1,900 r/ 2,200 
Metal: 
Refined 1,797 1,753 1,984 1,760 r/ 1,940 
. Antimonial lead (9396 Pb) 40 55 r/ 88 r/ 71 r/ 50 
Manganese, mine output, Mn content e/ 60 50 50 50 50 
Nickel: 
Mine output, Ni content e/ 50 50 50 50 50 
Speiss (matte), gross weight 73 г/ 82 r/ 35 т/ 30 r/ e/ 30 
Silver, mine output, Ag content kilograms 5,629 4,417 3,950 1,866 r/ 3,360 
Tin, mine output, Sn content: uL c DEDI 
Of tin concentrate 416 372 201 111 r/ 80 
Of tin-tungsten concentrate 398 375 258 224 r/ 160 
Total 814 747 459 335 r/ 240 
Metal, refined 200 190 e/ = -- = 
Tungsten, mine output, W content: 
Of tungsten concentrate 89 93 33 10 r/ 10 
Of tin-tungsten concentrate 455 438 301 262 r/ 190 
Total 544 531 334 272 r/ 200 
Zinc, mine output, Zn content 1,316 721 572 467 rl 490 
INDUSTRIAL MINERALS 
Barite 21,969 34,601 24,679 17,111 r/ 22,000 
Cement, hydraulic 469,582 $16,931 504,670 515,682 r/ 500,000 
Clays: 
Bentonite 795 2,655 4,846 r/ 610 r/ 1,000 
Fire clay and fire clay powder 2,413 2,735 4,273 r/ 3/ 5,118 r/ 3/ 5,000 
Feldspar 3/ 5,605 8,749 13,295 г/ 11,960 r/ 12,000 
Gypsum 38,136 34,659 37,899 38,481 r/ 36,400 
Nitrogen, N content of ammonia 70,000 r/ 66,000 r/ 57,000 r/ 61,700 r/ 62,000 
Precious and semiprecious stones: 
Jade kilo S 316,543 702,751 1,214,711 1,679,244 г/ 1,500,000 
Diamond 3/ carats 48 11 r/ 50 r/ 5 r/ 5 
Rubies, sapphires, spinel do. 185,418 2,725,038 6,858,298 7,600,000 e/ 9,500,000 
Salt e/ 4/ thousand tons 30 35 35 35 35 
Stone: 
Dolomite 4,115 3,432 5,147 3,942 r/ 4,500 
Limestone, crushed and broken thousand tons 2,581 3,008 3,000 e/ 3,500 e/ 3,500 
MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite 35,856 32,191 33,407 27,516 r/ 27,800 
Gas, natural: 
Gross e/ million cubic meters 1,329 1,508 1,659 1,821 r/ 1,800 
Marketed do. 1,301 1,477 1,625 1,781 r/ 1,750 
Petroleum: 
Crude thousand 42-gallon barrels 5,188 4,393 3,906 4,417 r/ 4,200 
Refinery products 5/ do. 4,627 5,313 4,831 5,414 r/ 5,500 


2/ In addition to the commodities listed, pottery clay, silica sand, construction aggregate, and varieties of gemstones are produced, but available 


information is inadequate to make reliable estimates of output levels. 


3/ Data are for fiscal year ending March 31 of that year. 


4/ Brine salt production, in metric tons, reported by the Government was: 1994--58,612; 1995--81,156; 1996--71,350; 1997--70,000 and 1998--72,000 


(estimated). 


5/ Includes gasoline, jet fuel, kerosene, diesel, distillate fuel oil, and residual fuel oil. 


Sources: Ministry of Mines and Central Statistical Organization (Yangon), Statistical Abstract 1995, p. 147; Statistical Abstract 1996, p. 41-42; 
Selected Monthly Economic Indicator, January-December 1996-1998. 
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THE MINERAL INDUSTRY OF 


CAMBODIA 


By Chin S. Kuo 


Gross domestic product (GDP) growth for 1998 was 1%, 
down from 2.5% in 1997. Agriculture, which contributed 45% 
of GDP, contracted sharply in production. With a per-capita 
GDP of less than $300, Cambodia remained one of the poorest 
countries in the world. A lax tax enforcement, the cessation of 
international bank loans, and a lack of new foreign aid inflows 
led to a credit squeeze (Far Eastern Economic Review, 1999, p. 
95). The annual inflation rate was running at 20% by yearend. 

Cambodia was in need of foreign investment. The country 
has attracted more than $4 billion since it passed an investment 
law in late 1994. Foreign aid, which accounted for 40% of 
GDP, fell to $419 million and made up one-half of the country’s 
annual budget. Japan was one of Cambodia’s largest donors, 
providing a total of $440 million of grant aid with much of it to 
be spent on infrastructure. 

Cambodia is endowed with metallic mineral resources such as 
bauxite, cassiterite, gold, iron ore, and manganese; industrial 
mineral resources that include kaolin, limestone, phosphate 
rock, quartz sand, and slate; gemstones and ornamental stones 
such as pagodite, ruby, and sapphire; and mineral fuels that 
include coal, lignite, and peat. 

The country’s cement production base consists of an old 
Chinese-built cement plant that was used for grinding only and 
one other cement plant. Naga Cement is a joint venture 
between Holderbank and two local partners. Owing to the age 
of its existing plant, the company converted it to a grinding 
station and imported clinker from Thailand for grinding, 
bagging, and local distribution. Cement capacity was upgraded 
to 320,000 metric tons per year at the end of 1998 (International 


Cement Review, 1998, p. 81). Cambodia’s cement 
consumption exceeded its production, and cement imports came 
from Thailand, China, and the Republic of Korea. Clinker 
cement imports from Thailand amounted to 92,000 metric tons 
in 1998. 

Conditional petroleum agreements were signed by five 
companies for concessions covering an offshore area claimed 
by Cambodia and Thailand (World Oil, 1998). Conoco and 
Idemitsu signed up for Overlapping Claims Areas (OCA) 1 and 
2. Enterprise Oil and BHP Ltd. were awarded OCA 3 while 
BHP and Ipex obtained OCA 4. Woodside Petroleum and 
Cambodian Resources signed a production-sharing agreement 
covering Blocks 5 and 6 in the eastern Gulf of Thailand. 
Idemitsu was drilling the Koah Pring | well on Block 4 where it 
recently assumed 100% equity. The Koah Pring 1 well was the 
final outstanding commitment for the concession. 
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Major Source of Information 


Ministry of Industry, Mines, and Energy 
Phnom Penh, Cambodia 


TABLE 1 
CAMBODIA: ESTIMATED PRODUCTION OF SELECTED MINERAL COMMODITIES 1/ 
(Metric tons) 
Commodity 2/ 1994 1995 1996 1997 1998 
Cement, clinker 100,000 100,000 200,000 200,000 300,000 
Salt 40,000 40,000 40,000 40,000 40,000 


1/ Table includes data through August 5, 1999. 


2/ In addition to the commodities listed, clays, lime, phosphate rock, and crude construction materials, such as sand and gravel and varieties of st 
presumably are produced, but available information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


CHINA 


By Pui-Kwan Tse 


The decision of the Chinese Government to pursue gradual 
economic reform of the country since the late 1970’s has 
resulted in very strong economic growth in the last decade, 
attracting a large amount of foreign investment and creating 
growth in exports and imports since the economy opened up. 
The foreign exchange reserves grew to more than $140 billion 
by the end of 1998. 

In the Year of the Tiger, it has been difficult for China to 
maintain its economic growth, while many other Asian 
countries were in recession. In order to attain the 8% growth 
target for 1998, the Government initiated a massive 
infrastructure-spending program designed to jump-start the 
economy in the first quarter of the year (China Economic 
News, 1998a, d). In 1998, investment by state-owned 
enterprises increased by 22% compared with the previous year 
(Washington Post, 1998). In the second half of the year, the 
National People's Congress Standing Committee approved for 
the Government to issue an additional 100 billion yuan (8.27 
yuan equals to US$1.00) of state bonds and to adjust the central 
financial budget in order to enhance economic growth. In 
1998, the People's Bank of China (Central Bank) lowered the 
interest rate three times on savings and loans, encouraging 
people to save less, spend more, and to reduce the interest 
burdens on enterprises so that they would have more funds for 
investment. 

The State Statistical Bureau (SSB) reported that the economy 
grew by 7.896 in 1998, compared with that of 1997 (China 
Daily, 1999a). Western economists questioned the reliability of 
the statistical data that the SSB collected. The retail price 
index, an indicator of consumer demand, dropped 2.596 and the 
consumer price index fell by 0.896 in 1998, compared with 
those of 1997 (China Statistical Information and Consultancy 
Service Center, 1998). Also, the flat foreign investment and 
total foreign trade figures published by SSB did not support the 
economic growth rate datum. 

In the summer of 1998, China experienced the worst flooding 
in the past 50 years. The flooded areas covered nearly one- 
tenth of the country. The damage to Chinese agriculture was 
huge. More than 21 million hectares of land in the most fertile 
areas of the country, the Chang Jiang (Yangtze River), were 
underwater. The spread of flooding to northeastern China 
disrupted iron and steel and oilfield production in that area. 

Many economists believed that the official statistics appeared 
to overstate the real growth because the Government 
statisticians relied on the economic reports from provincial 
governments to explicate the national figures. Officials from 
the SSB believed that exaggerations about economic growth 
rate did exist in some regions (China Daily, 1999g), but 
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adjustment had been made in the national figure for such 
biases. In order to eliminate statistical errors, the SSB will 
change their data collection method in the future. Whatever 
the exact growth rate, the problems that China faces are 
significant and structural. | 

In 1998, a deepening deflationary trend caused industrial 
product stockpiles and weak consumer demand resulting in the 
slowdown of the Chinese economy. Slow sales prompted many 
companies into fierce price wars in many oversupplied sectors, 
including agricultural products, construction materials, 
petrochemical products, steel, and textiles. The decline in sales 
of these commodities also was attributed to competition of the 
smuggle imported goods that were cheaper by depreciation of 
regional currencies in neighboring countries against the 
renminbi since mid-1997. The Government set up special task 
forces to crackdown on smuggling. 

Critical reform of state-owned enterprises was being held 
back in the third-quarter of 1998 owing to worry over 
unemployment and the social unrest that could result if too 
many people lose their jobs. Shoudu (Capital) Iron and Steel 
Corp. failed to pay its workers for more than 2 months 
(Financial Times, 1999a). The same concern also affected the 
reform of government bureaucracy, which was announced in 
March 1998. Banking reform was put on hold by the order of 
the Government to lend billions of yuan to key state-owned 
enterprises and infrastructure projects in order to maintain the 
country's targeted economic growth rate (Washington Post, 
1998). 


Government Policies and Programs 


The ongoing reform of state-owned enterprises, the social 
security system, the housing system, education, and the medical 
care system have a huge impact on Chinese consumer 
confidence. The reform of state-owned enterprises is to break 
the "iron rice bowl" system. The new social security system 
under consideration is to provide basic insurance for 
unemployed and retired workers. In the proposal, the state, the 
enterprise, and the individual are required to make 
contributions to the system. Moreover, the reform of housing, 
education, and medical care also require individuals to save in 
advance for expenditure on all these systems, which are going 
to be operated by the state on a pay-as-you-go basis. Therefore, 
the need for individual savings has increased dramatically. 

The reform movement seemed to start smoothly, but the 
Asian financial crisis affected the Chinese economy. The 
Government had banned the construction of new iron and steel 
plants. The move was aimed to tackle overcapacity and price 
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wars in the industry. The separation of the management апа 
regulatory functions within the metallurgical sector was slower 
than expected. At the end of 1998, owing to the fear of 
unemployment, the conversion of small-sized state-owned 
enterprises into worker-owned shareholding cooperatives was 
nearly stopped (Asian Wall Street Journal, 1998; Financial 
Times, 1998a). The Government released a list of 114 items 
informing the industrial sectors that the Government would not 
support their production, including production of low-quality 
equipment in coal mining, metallurgy, petrochemicals, textiles, 
and power supply. In 1999, the output of steel would be 
reduced by 10% and 20 small steel plants would be closed. 
Cement production would be cut by 100 million metric tons 
(Mt). Two hundred and fifty-seven glass plants would be 
closed. The technological upgrade and expansion of five oil 
refineries would be suspended for 3 to 5 years because the 
country’s 220 oil refineries were operating at only about 70% of 
their capacity. The three petrochemical foreign-Sino joint 
ventures (BP Amoco PLC, BASF AG, and Royal Dutch/Shell 
Group) worth $8 billion would be delayed until the market 
environments were more suitable. The Government wanted to 
stimulate the slow economy by spending more on infrastructure 
than on industry. The Government believed that the reduction 
on industrial production would help to reduce severe stockpiles, 
improve efficiency, and control price wars. The production 
cutback will apply mainly to manufacturers using obsolete 
technology (Asian Wall Street Journal, 1999). 

The separation of state-owned enterprises from the 
Government was expected to be completed by the end of 1998. 
Rather than privatizing the companies or to achieve decision- 
making independence, the 500 to 1,000 large- and medium- 
sized state-owned companies will be controlled by the Ministry 
of Finance, the Central Bank, the State Economic and Trade 
Commission (SETC), and the newly established Central 
Working Committee of Large-Scale Enterprises, which is under 
the Communist Party’s personnel department. These agencies 
will not be involved in any direct planning, but they will serve 
as stockholders and will be given broad instructions concerning 
what is expected as Government stockholders. These 
Government agencies, however, have the power to hire or fire 
managers and to control mergers, acquisitions, and 
bankruptcies. 

In 1998, the Government tightened the foreign exchange 
procedures governing the selling of foreign exchange by banks 
to importers. The foreign exchange reserves had grown 
substantially, from $21 billion in 1993 to $139 billion 1997; 
however, the growth rate was flat in 1998 even with a trade 
surplus of $43 billion (General Administration of Customs of 
the People's Republic of China, 1998). The sluggish growth of 
foreign exchange was mainly because of widespread illegal 
practices among foreign trade companies. Companies were 
found presenting forged customs declaration documents that 
overstated the amount of foreign exchange needs for imports or 
that the reported import transaction may not even have existed. 
These fraudulent purchases were a way to supply foreign 
exchange liquidity for speculative trading in the currency black 
markets (Citibank China Monitor, 1998). Under the foreign 
exchange regulations, Chinese enterprises are required to report 
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and convert 85% of their export earnings into renminbi at 
designated foreign exchange banks. Some exporters had 
presented forged trade documents that understated the amount 
of their foreign earnings and that led to less selling of foreign 
exchange to banks. Also, on the fear of possible devaluation of 
the renminbi, enterprises held onto their foreign currency. 
Instead of converting foreign currency to renminbi, some 
enterprises borrowed the renminbi funds from banks to meet 
their local payments. Beginning September 1, 1998, banks 
were required to verify the value and actual arrival of imports. 
For payments of $100,000 and more, banks must receive a 
certificate from customs certifying that the declaration 
document showing the value of imports and date of arrival was 
correct. To stop the illegal hoarding of export earnings, the 
State Administration of Foreign Exchange required all Chinese 
enterprises to report and repatriate the earnings held in foreign 
bank accounts by October 30. No new regulations were 
introduced in the announcement and the measures should have 
only limited impact on legitimate business operations; however, 
overseas suppliers have experienced increased delays in 
payments (Financial Times, 1998b). 

On December 29, 1998, the National People's Congress 
(NPC) finally passed the security's law, which was under 
consideration for 6 years. The law will take effect on July 1, 
1999. The law details the stipulations on preventing market 
risk and standards of market operation to protect the interests 
of investors. The law sets out broad powers for the market 
regulators, stiffens the punishments for trading and issuing 
irregularities, and stops brokerages from using customers' 
funds for trading on the firms’ accounts. It states clearly the 
separation of trading and underwriting operations and divides 
the banking, trust, and securities business. The law, however, 
did not clarify rules governing the transfer of state-owned or 
“legal person” shares, a problem that had proved a critical 
obstacle to western investors to understand the shareholding 
structure of state-owned enterprises. 

In 1998, NPC also passed three regulations related to 
exploration and mining—the provisions governing transfers of 
right of mineral exploration and prospecting and right of 
mining; land administration law of the People’s Republic of 
China; and regulations for implementation of the land 
administration law of the People’s Republic of China. The 
former Ministry of Metallurgical Industry issued regulations on 
mining permits of gold (China Gold, 1998b). The State 
Environmental Protection Administration issued a notice that 
all coal mines containing more than 3% sulfur will be shut 
down by the year 2002 (Economic Daily, 1998b). 


Production 


In the summer of 1998, owing to flooding, many mines, 
plants, and smelters were shut down in Guangdong, Guangxi, 
Hubei, Hunan, Jiangxi, Liaoning, and Shaanxi. Heavy rains 
and landslides destroyed mining facilities, roads, and railways. 
Fujiawu Copper Co., a 5,000-metric-ton-per-year (t/yr) mine 
and smelter complex, was buried under heavy rains and 
landslides. It might take years in order for the Fujiawu Mine to 
resume full production. The tantalum and niobium producer, 
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Jiujiang Nonferrous Smelter, was under water; roads connected 
to the outside world were cut off. Production facilities were 
destroyed. Floods reduced the daily crude oil output in Daqing 
Oilfield in Heilongjiang by 2% in August and wells in Jilin 
Oilfield were seriously damaged. 

The demand for alumina and aluminum is expected to 
increase in the next several years. China’s aluminum output 
capacity increased by about 280,000 metric tons (t) from 
Baotou, Baiyin, Guizhou, Yunnan, and other small smelters to 
a total of 2.8 Mt in 1998. Domestic aluminum prices dropped 
to the lowest level in the past 5 years and closed at about 
13,300 yuan per metric tons (yuan/t) in November. Low prices 
and high energy costs forced several smelters to halt 
production. In 1998, China imported more than 1.5 Mt of 
alumina, mainly from Australia, to meet domestic demand. To 
maintain economic growth, the Government decided to 
continue its infrastructure and housing investment policy in 
1999. Owing to the recovery from the Asian financial crisis in 
neighboring countries, exports of aluminum and its products 
are expected to increase in 1999. 

In 1998, domestic copper concentrates only supplied about 
60% of Chinese demand, therefore, China was required to 
import more than 1 Mt of copper concentrates from Mongolia, 
Chile, and Australia. Mongolia continued to be the largest 
supplier to China. Imports of scrap copper, unwrought copper 
and its alloys increased in 1998. The increase in copper 
imports was caused by higher copper prices in the domestic 
market than those in the international market, preferential tax 
policies on copper imports in the first 6 months of the year, and 
barter trade. Owing to the Asian financial crisis, exports of 
semimanufacturing copper products decreased slightly. At 
yearend, copper stocks at the Shanghai Metal Exchange 
increased by 61,000 t from the beginning of the year (China 
Nonferrous Metals Monthly, 1999), and an additional 60,000 t 
was in producers’ warehouses. 

Domestic copper consumption remained flat. Cheaper 
semimanufacturing copper products from Taiwan, the Republic 
of Korea, and Japan affected the demand of refined copper and 
depressed copper prices in domestic markets. Per tonnage 
market prices of number one (No. 1) refined copper declined 
from 17,500 yuan in January to 15,000 yuan in December. 
Over supply of copper in the domestic market and cheaper 
imports continue to pressure domestic producers to reduce 
production costs and to improve productivity in the coming 
years. | 

The growth of steel consumption remained weak in China. 
The steel market continued its downward trend, while steel 
product prices declined throughout the year. In 1998, steel 
imports declined by 696; however, exports dropped more than 
2296 compared with those of 1997. The decline of steel exports 
was mainly caused by the Asian financial crisis. China 
exported more than 80% of its steel products to the East and 
Southeast Asian countries. The currency devaluations in the 
East and Southeast Asian countries also affected the 
competitiveness of Chinese steel products against those from 
Japan and Taiwan for exporting to those countries. Even with 
the post-flood reconstruction and a 200-billion yuan 
infrastructure construction, according to SSB, steel stockpiles 
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went up by 5% in 1998, compared with that of 1997 (China 
Metals, 1999c). It appears that the oversupply of steel products 
in both domestic market and the Asian market will continue in 
1999. 

China is one of the fastest growing markets for stainless steel 
in the world. In the past 15 years, the demand for stainless 
steel products increased six-fold. Stainless steel consumption is 
expected to increase to 1 Mt in 2000 and 1.5 Mt in 2005. The 
consumption pattern of stainless steel in China is changing. 
Usage in aerospace, chemical, and energy will grow less 
rapidly, compared with those of automobile manufacturing and 
light industry. The demand of stainless steel sheet and strip 
accounts for 6096 to 6596 of total consumption. The balance is 
made up by long products and stainless steel pipe and tube. 
Between 1992 and 1996, import of stainless steel sheet and 
strip doubled. Because of technological and output capacity 
problems, China's major stainless producers—Fushun in 
Liaoning, Great Wall in Sichuan, No. 3 and No. 5 in Shanghai, 
and Taiyuan in Shanxi only had a total output capacity of 
400,000 t/yr. Moreover, many domestic stainless steel products 
were not up to international quality standards; therefore, 
market share of domestic producers decreased from 79.296 in 
1989 to 29.796 in 1996 and also most imports were high-grade 
sheet products. China intended to reduce its dependence on 
imports and planned to increase its stainless steel production to 
700,000 t of its output capacity of 1 Mt in 2000, of which sheet 
and strip would be about 470,000 t. The goal was expected to 
be met by the technological upgrade of existing plants and new 
facilities that were under construction— Krupp Thyssen Nirosta 
and Shanghai Pudong Iron and Steel Corp., Taiyuan and 
Usinor of France, and by Baoshan and three Japanese 
companies. The Government believed that the home market 
share of domestic stainless steel will reach to about 8096 in 
2000 (China Metallurgical News, 1998f). 

The Government urged the Chinese steelmakers to reduce 
their output of crude steel by 1096 in 1999. To achieve the 
reduction, small scale and unprofitable steel mills will be 
closed, including those blast furnaces of less than 50 cubic 
meters (m°), basic oxygen furnaces under 10 t, and electric arc 
furnaces of less than 5 t capacity. Open hearth furnaces 
accounted for about 596 of crude steel output in 1998 and the 
Government planned to retire all open hearth furnace steel 
production by 2000. Also, SETC issued a circular to limit steel 
imports to 7 Mt in 1999, compared with the 12.4 Mt actually 
imported in 1998. The circular also stated that steel products 
that can be produced domestically should not be imported. 
China's steel imports are under a "registration system" by 
which steel importers register with the Ministry of Foreign 
Trade and Economic Corp. (MOFTEC). The contracts do not 
have to be approved by the trade authorities. Sino-foreign joint 
ventures have become a major steel import group in that they 
have no obligation to comply with the restriction. In 1998, the 
State Development and Planning Commission (SDPC) called 
for a steel import ceiling at 7 Mt; however, the country 
imported 5 Mt more at yearend. 

In 1998, the fertilizer market was quite volatile. For decades, 
fertilizer sales were monopolized by the authorized local 
agricultural materials companies. In 1998, the Government 
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granted fertilizer enterprises the freedom to set prices in line 


with market fluctuation and to sell products directly to farmers. 


Intensified trade competition between regions resulted in 
fertilizer companies undercutting each other’s prices. At the 
same time, the Government approved the China National 
Chemical Import and Export Corp.’s (Sinochem) right to 
engage in internal trade of chemical fertilizers and allowed the 
China Agriculture Production Materials (Group) Co. the right 
to import chemical fertilizers as well as Sinochem. Since the 
suspension of the import of nitrogenous fertilizers, the balance 
between supply and demand improved. The Government, 
however, will continue to control the volume of imported 
chemical fertilizers. In 1999, the Government plan for 
chemical fertilizers output is 30 Mt of nitrogenous fertilizers, 
6.6 Mt of phosphate fertilizers, and 400,000 t of potassic 
fertilizers. China has a shortage of potassic fertilizers and 
compound phosphate fertilizers because of limited resources 
and output capacities (China Daily, 19994). 

In China, there are about 20 boron producers with a total 
output capacity of 250,000 t. Major producers are Dandong 
Kuandian Borax Ore, Dashiqiao Township Bureau, Dashiqiao 
Fenshui General Chemical Plant, Liaoning Kuandian Borax 
Plant, Liaoning Kuandian Dongfang Chemical Plant, and 
Yinkou Chemical Plant in Liaoning Province, Ji’an Boron 
Mine, Ji'an City Borax Plant and Tonghua Meida Chemical 
Industrial Co. Ltd. in Jilin Province. Borax producers are 
either located in the northeast or northwest while consumers 
are in the south and southeast. China’s congested 
transportation system creates delays for transporting raw 


materials from producers to consumers. Therefore, consumers. 


in the south and southeast import a large amount of boron 


products and the domestic borax market becomes oversupplied. 


Due to the oversupply, per tonnage market price of borax 
declined from 3,200 yuan in 1997 to 2,400 yuan in 1998 
(China Chemical Reporter, 1999). In the past couple of years, 
the consumption of borax gradually increased to about 180,000 
t. About 40% of borax was used in producing boric acid, 20% 
in the ceramic sector, 18% in the glass sector, and the 
remaining in other sectors. 


Trade 


In 1998, the regional financial crisis affected Chinese 
exports. The country’s total trade value decreased by 0.4%, 
compared with that of 1997. Declining exports to Asian 
countries hit China hard. In 1997, China exported a total of 
$183 billion worth of goods and services, of which 59% was 
targeted to Asia. In 1998, Asian countries accounted for 51% 
of China’s total exports; however, the value of exports to 
southeast Asian countries decreased by more than 20%. Asa 
result, China announced export stimulus measures in June and 
July to provide easier export credits, relax export licences, and 
increase tax rebates. On July 10, 1998, export licences for 
aluminum, caustic soda, nickel, scrap steel, and soda ash were 
eliminated (China Chemical News, 1998). Tax rebates on 
aluminum, lead, and zinc were raised from 9% to 11% on 
September 1, 1998. Some selected commodities such as 
cement, coal, and 23 large state-owned steel enterprises 
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received the full 17% rebate (Economic Daily, 1998a). 

The trade policy decisionmaker, MOFTEC, planned to 
overhaul the functions of the ministry in 1999. The focus of 
the ministry will shift from the task of daily management to 
policymaking and negotiation to forestall trade disputes. It 
aims to establish an administrative system that will be an 
import and export licence control mechanism, with transparent 
quota allocation procedures and lesser nontariff barriers to 
promote fair trade competitiveness. Before, in China, state- 
owned trade enterprises had monopolized right on licences and 
quotas. In 1999, new bidding regulations will be adopted so 
that non-state-owned enterprises will have a chance to compete 
for export quotas. Previously, private companies were required 
to go through state-owned trading companies to import and 
export their products. In 1998, MOFTEC granted 20 private 
companies the right to engage directly in foreign trades; 
however, state-owned trading companies still enjoy easier 
access to bank borrowing than their wholly owned private 
counterparts (China Daily, 1999h; Financial Times, 1999b). 

Market access remains one of the critical issues for China’s 
joining the World Trade Organization (WTO). The issue is 
how fast China will proceed in economic reforms and open its 
market to freer world trade and foreign competition. China 
wants to join the WTO without agreeing to a deadline for 
making further concessions for liberalization of certain markets 
such as agricultural, financial, retail, trade, and distribution 
services. The European Union and the United States want to 
set a definitive time for the lifting of China’s high tariffs and 
strict import barriers, which protects its state-owned domestic 
industries. All parties continue their discussions on conditions 
for China’s admission to the WTO (Journal of Commerce, 
1999b). 

China encouraged companies to increase investment in Latin 
America, as well as stimulating trade. In 1998, China-Latin 
America trade was $13.6 billion, 2.6% of China’s total trade 
(General Administration of Customs of the People’s Republic 
of China, 1998). Exporters were encouraged to skirt U.S. and 
European Union quotas on some goods by moving processing 
operations to Latin America with their own equipment and raw 
materials as a way to expand exports. Trade and consultation 
centers will be established in Argentina and Brazil to assist 
Chinese companies. Chinese economic and trade committees 
held discussions with Argentina, Brazil, Cuba, Mexico, 
Uruguay, and Venezuela and signed cooperation agreements 
with several Latin American countries. 

The State Council decided to reduce the number of futures 
exchange markets from 14 to 3, which are Dalian, Shanghai, 
and Zhengzhou. The Shenzhen Nonferrous futures market will 
be closed on March 20, 1999. Only aluminum and copper will 
be traded in the futures markets (China Nonferrous Metals 
Monthly, 1998). 


Commodity Review 
Metals 


Aluminum.—The State Development and Planning 
Commission approved the Jiaozuo Wanfang Aluminium Co. in 
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Jiaozuo, Henan Province, to build an aluminum pilot plant 
equipped with 280-kiloampere (kA) prebaked electrolytic cells. 
The plant will have an output capacity of 62,400 t/yr of 
aluminum. The 280-kA prebaked electrolytic cell was designed 
by the Qingyang Smelter of Zhengzhou Light Metals Institute. 
The State Development Bank will finance 60% of the total 
investment of 1.04 billion yuan and the remaining 40% will be 
funded by the company. The company will pay 5 million yuan 
to the former China National Nonferrous Metals Industry Corp. 
(CNNC) for acquiring the technology. The Government also 
approved the construction of a 37,000-t/yr carbon plant (China 
Metals, 1998q). 

Dengfeng Aluminium Co. Ltd. in Henan Province invested 
$24 million to add sixty-eight 75-kA prebaked electrolytic cells 
to expand its output capacity from 28,000 to 40,000 t/yr in 
1998. As part of Dengfeng Plant Group, the company received 
a preferential electricity price from its parent company so that 
the cost for aluminum production was lower than at other 
smelters in the region, putting the company in a much more 
advantageous position for selling aluminum in the domestic 
market than other companies (China Metals, 1998m). 

E'meishan Aluminium Smelter, a subsidiary of E'meishan 
Ferroalloy (Group) Co., in Sichuan Province, completed its first 
phase construction of thirty-six 60-kA Soderberg cells with an 
output capacity of 5,000 t/yr. After shutting down its 8,000-t/yr 
ferroalloy plant in 1998, E'meishan Ferroalloy (Group) Co. 
changed its name to E'meishan Aluminium (Group) Co. Ltd. 
The second phase construction was expected to begin in 1999 
and would increase the smelter output capacity to 50,000 t/yr. 
The investment cost for second phase construction was 
estimated to be 500 million yuan. According to an official from 
the company, per tonnage aluminum production cost was 
12,000 yuan, disregarding interest payments (China Metals, 
1998h). 

The first phase construction of Xin'an Aluminium Smelter, a 
subsidiary of Luoyang Xin'an Electricity Corp., in Luoyang, 
Henan Province, was completed. The 420-million yuan 
smelter, equipped with fifty-eight 160-kA prebaked electrolytic 
cells, has an output capacity of 25,000 t/yr. The 280 million 
yuan second phase construction began in October 1998. It was 
expected to be completed in June 1999 with an additional 78 
electrolytic cells for the smelter. The smelter will have a total 
output capacity of 55,000 t/yr by October 1999 (China 
Nonferrous Metals News, 19981). 

Owing to the high cost of power, Jiangsu Aluminium Smelter 
in Xuzhou, Jiangsu Province, was forced to close 42 electrolytic 
cells in 1997. Under the agreement between the city 
government and a power company, the power rate was reduced 
to 0.39 yuan per kilowatt-hour and the smelter resumed its full 
operation in March 1998. Also, the smelter and Datun Coal 
Electricity Co. in Peixian agreed to merge into a group 
company. After the merger, Datun and a Hong Kong-based 
company planned to build a new 100,000-t/yr smelter near the 
Datun powerplant, and the old smelter would be converted into 
a 4,000 t/yr aluminum foil and pipe fabrication plant. The new 
smelter will use 180-kA prebaked electrolytic cells. The first 
phase construction will cost about 600 million yuan and will 
have an output capacity of 50,000 t/yr. It is expected to be 
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completed in 2001. The proposal received initial approval from 
the National Power Corp., a parent company of Datun Coal 
Electricity Co. (China Nonferrous Metals News, 1999a). 

Owing to high power rate, Xiangxiang Aluminium Co., a 
subsidiary of former CNNC, in Hunan Province, was forced to 
shut down its 12,000 t/yr aluminum operation in October. The 
closure reduced the company's aluminum production by 4,000 t 
in 1998. It would affect the company's caustic soda production 
(China Metals, 1998e). 

On October 9, Alcoa of the United States and State 
Nonferrous Metals Industry Administration (SANMI) signed a 
memorandum of understanding in Pittsburgh to study the 
feasibility of the two parties forming a joint venture in China 
(Alcoa press release, October 9, 1998, Alcoa signs 
memorandum of understanding with China State Nonferrous 
Metals Industry Administration, accessed October 12, 1998 at 
URL http://biz.yahoo.com/bw/981009/alcoa chin 1.html). In 
August and September, Alcoa's expert teams visited 12 
Chinese refineries, smelters, and fabricating plants and selected 
three plants—Pingguo Aluminium Industry Co. in Guangxi, 
Southwest Aluminium Fabricating Plant (SW AFP) in 
Chongqing, and Qinghai Aluminium Smelter in Qinghai, as 
the priority for cooperation. The fabricating plant is the top 
priority for Alcoa. Alcoa intended to penetrate into the Chinese 
aluminum alloy market. Alcoa has two small aluminum 
fabricating joint ventures in China—one in Shanghai and the 
other in Yunnan Province. SWAFP was built in 1990’s with 
the equipment manufactured in German. It is the most 
advanced aluminum fabricating mill in China. It was designed 
to produce 160,000 t/yr of sheet and strip and had the capability 
to produce aluminum can stock. The plant was under financial 
difficulties and largely idled. For years, Pechiney of France has 
been negotiating to form a joint venture with SWAFP in two 
shops producing thin sheet and strip. Pingguo Aluminium 
Industry Co., the newest aluminum complex in China, is a 
joint venture between former CNNC and the Guangxi 
Provincial Government. Since the disbandment of CNNC, 
SANMI and the local government were negotiating who should 
have the control over Pingguo. Alcoa used to be interested in 
the Shanx: Aluminium Plant, but Alcan of Canada signed a 
memorandum of understanding with Shanxi Aluminium Co. to 
build a 240,000-t/yr aluminum smelter and a powerplant in 
Taiyuan in 1996. In 1998, Alcan decided to include the 
refinery into its joint-venture plan (China Metals, 1998b; Metal 
Bulletin, 1998c). 

On December 18, 1998, Fuling Aluminium Smelters, in 
Chongqing, began its third phase construction to expand 
output capacity to 30,000 t/yr in 2000. In the first and second 
phases, a combined output capacity was 12,000 t/yr of 
aluminum from 78 Soderberg electrolytic cells. In the third 
phase, 135-kA prebaked electrolytic cells will be used. The 
200-million yuan project was expected to be funded from listing 
the new company in the domestic stock market which included 
holders of the Chuandong Electricity (Group) Co. Ltd. and 
Guizhou Aluminium Plant. Under the share holding 
agreements, Guizhou Aluminium Plant will provide technology 
and alumina and Chuandong will supply power at a preferential 
rate of 0.32 yuan per kilowatt hour (China Nonferrous Metals 
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News, 19984). 

The renovation project of Yunnan Aluminium Plant, а 
subsidiary of Yunnan Aluminium Stock Co. Ltd., was 
proceeding smoothly. In October, 20 electrolytic cells were put 
into trial runs. After completing renovation in 1999, the 
smelter will have a total output capacity of 120,000 t/yr. In 
April, the China Security Regulatory Commission approved 
Yunnan Aluminium Stock Co. Ltd. to be listed in the domestic 
stock market (China Nonferrous Metals News, 1998)). 

The Henan Provincial Government approved the Sanmenxia 
Tian Yuan Aluminium (Group) Co. Ltd.’s (Tian Yuan), 
formerly Sanmenxia Aluminium Plant, plans to build a 
100,000-t/yr aluminum smelter in two stages. The first phase 
design to produce 50,000 t/yr of aluminum was included in the 
1998 provincial planning and investment budget. On 
December 31, 1997, Tian Yuan and a Hong Kong-based 
company formed a joint venture, 20-80, to build a powerplant. 
On July 30, the first unit of the powerplant began generating 
electricity and the second unit was expected to be placed into 
operation at yearend of 1998 (China Nonferrous Metals News, 
1998h). 

Baiyin Nonferrous Metals Co., Hong Kong-based Simsen 
Metals Holding Co., and American AES Corp. negotiated to 
form a joint venture in Lanzhou, Gansu Province. Baiyin put 
its 880 million yuan, 50,000-t/yr aluminum smelter in the joint 
venture, and the Hong Kong and American companies would 
invest $200 million to build a 250-megawatt (MW) thermal 
powerplant and to expand the smelter output capacity to 80,000 
t/yr. Baiyin invested 20 million yuan to renovate its alumina 
feeding system by introducing a computerized pipe-feeding 
technology from Switzerland to replace the manual feed. The 
renovation was expected to reduce unit consumption of alumina 
and improve efficiency (China Metals, 1998c). 

The State Development Planning Commission decided to 
remove a 0.02 yuan per kilowatt hour power surcharge on 13 
aluminum smelters/companies—Baiyin, Baotou, Fushun, the 
Great Wall, Guizhou, Liancheng, Lanzhou, Pingguo, Qinghai, 
Qingtongxia, Shandong, Tongchuan Xinguang, and Yunnan in 
1998 and 1999. These smelters/companies met the 
government's two criteria to have output capacity over 50,000 
t/yr and to use prebaked electrolytic cells (China Metals, 
1999b). 


Copper.—In June, six major Chinese copper 
producers—Daye, Jiangxi, Jinchuan, Tongling, Yunnan, and 
Zhongtiashan—formed a Copper Enterprises Coordination 
Committee at Kunming, Yunnan Province, under the auspices 
of the Chinese Nonferrous Metals Industry Association, and 
then met again in July at Guixi, Jiangxi Province, to discuss 
domestic copper issues. These producers decided to reduce their 
planned 750,000 t target production for 1998 by 90,000 t. In 
1997, the total output for six producers was 539,700 t. They 
appealed to the Government for equal copper export and import 
tariffs. Copper import duty was at 2% while export duty was 
3096. The producers believed that about 100,000 t of refined 
copper was illegally imported and urged the Government to 
control smuggling. They also appealed to the Government to 
decrease tax-free and tax-favored imports of copper. Such 
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quotas were normally awarded to defense enterprises; however, 
much of the imported copper went to the open market instead 
of being used by the assigned enterprises (China Metals, 19982, 
g; Mining Journal, 1998a). Beginning on August 1, the 
Government adjusted the export duties to 096 for refined copper 
and semimanufacturing products (China Nonferrous Metals 
News, 1998g). Local copper smelters from provinces of 
Guangdong, Jiangsu, Jiangxi, and Zhejiang also planned to 
reduce copper production by 70,000 t. These were mainly 
scrap-fed copper smelters (China Nonferrous Metals News, 
1998c). 

Tongguanshan Copper Mine in Anhui Province closed its 
last pit as reserves were exhausted. It started copper mining in 
the 1950's and produced about 14,000 t/yr of copper in 
concentrates in the past three decades (China Metals, 1998f). 

Beijing Copper Plant stopped its production in November 
1997. In 1998, the plant filed for bankruptcy owing to heavy 
losses. The plant was built in 1956 and after several 
renovations, had an annual output capacity of 15,000 t of 
cathode, 33,000 t of semimanufactured products, and 103,000 t 
of wire rod (China Metals, 19984). 

Zen International Resource of Canada decided to terminate 
the agreement with the Fujian Bureau of Geology and Mineral 
Resources in the Zijinshan gold-copper project in Fujian 
Province. According to an official from Zen, the Chinese 
partner declined to allow personnel from Zen to have free 
access to the property and did not vacate the property as 
previously agreed. Also, the deposit's metal grades were too 
low to justify investing more money at current metal prices 
(Northern Miner, 1998b). 

Jiangxi Copper Co. and Tai-I Electric Wire and Cable Co. 
Ltd., a group including Tai-I Group from Taiwan and Japan's 
Sumitomo and First Electric, formed two joint ventures— Tai-I 
Copper (Guangzhou) Co. Ltd. and Tai-I Jiangxi Copper Co. 
Ltd.—in Guangzhou, Guangdong Province. Jiangxi held 15% 
of shares and the remaining 85% would be held by the group. 
The Tai-I Copper would invest $41 million to build a 21,000- 
t/yr emerald wire plant that was expected to be completed in 
July 1999. Tai-I Jiangxi Copper planned to invest $29.5 
million to build a bare wire plant to have an output capacity of 
90,000 t/yr. Raw material will be source from either Jiangxi 
Copper Co. or imported copper, depending on whether the 
finished products are exported. Exports of copper products are 
subjected to a 30% duty unless the products are based on 
processing imported copper or concentrates. The emerald wire 
will be mainly exported and the bare wire will be sold in the 
domestic market (China Nonferrous Metals News, 1998g). 

Ningbo Orient Copper Co.'s 80 million yuan copper smelter 
in Cixi, Zhejiang Province, began operating in December. It 
has a designed output capacity of 30,000 t/yr of blister copper. 
Ningbo Orient planned to import 120,000 t/yr copper 
concentrates from suppliers in Australia, Chile, and South 
Africa. The company also has two copper wire and rod mills 
with a total output capacity of more than 10,000 t/yr in the 
same location (China Metals, 1998k). 

The Sichuan Copper-Nickel Co. received an approval from 
SDPC for expanding its Lala Copper Mine. It will cost the 
company about 178 million yuan, of which 127 million yuan 
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will be loaned from the State Development Bank. After 
completion, the output capacity will increase to 3,000 metric 
tons per day (t/d) of ore and will process 3,500 t/yr of copper. 
In addition, it will process 41 t of cobalt, 76 kilograms (kg) of 
gold, 35,500 t of iron, 304 kg of silver, and 205 t of 
molybdenum. Construction 1s expected to begin in February 
1999 and to be completed in 18 months. Concentrates will be 
sold to Chengdu Electric Refinery, a sister company, and 
Yunnan Copper Co. (China Metals, 1999a). 


Gold.—China potentially may have much larger reserves of 
undiscovered gold than has been reported. In 1993, the 
Government opened its gold sector to foreign investors. Many 
large gold mining companies rushed to explore for gold in 
China. Five years later, Newmont Mining and FMC of the 
United States and Barrick Gold of Canada shut down their 
China operations, citing bureaucratic delays and business 
disputes with their partners. 

Confusion over regulations, red-tape delays, and unclear 
jurisdiction frustrated foreign companies. Moreover, falling 
gold prices, depressed equity markets and rising development 
costs reduced the potential profit margin. China Clipper Gold 
was forced to suspend its operation in Jilin Province while 
caught in the middle of political struggles between the 
provincial government and the military jurisdiction. The fall in 
the price of gold and precious metals forced companies such as 
Asia Minerals in Canada to seek private financing instead of 
the stock market to meet payments. Under those strained 
circumstances, relations deteriorated between Asia Minerals 
and its Chinese partner, Shandong Zhaoyuan City Gold Corp. 
Asia Minerals decided to terminate the joint venture after 
spending $2 million on a feasibility study and another $4 
million on mine development (Northern Miner, 1998b). Some 
foreign mining companies anticipated that the gold price and 
equity market would improve—therefore, they tried to maintain 
their joint ventures by continuing a friendly relationship with 
local partners. 

On December 8, SANMI announced that the first phase 
construction of its Jianchaling ntckel and gold mine in 
Hanzhong City, Shaanxi Province, was completed. The project 
was financed through Sino Mining International, a subsidiary 
of SANMI in Australia, Rothchild Australia, and the Industrial 
and Commercial Bank of China. The mine contains 21.7 Mt of 
ore and the average ore grade is 7.5 grams per metric ton (g/t) 
gold. The mine is designed to produce 2 t of gold per year 
(China Nonferrous Metals News, 1998e). 

Three gold mining companies, Cangshang, Jincheng, and 
Wang'ershan, in Laizhou City, Shandong Province, decided to 
merge by forming the Laizhou Shi Jincang Mining Co. Ltd. to 
improve competition. After merging, Jincang has a combined 
mining capacity of 3,200 t/d and will produce about 4 t of gold 
per year (China Metallurgical News, 1998b). 

The construction of the 180-million-yuan Kangjin gold 
smelter started in Yangxin, Hebei Province. The smelter will 
be managed and operated by local investors. After completion, 
the smelter will have a designed capacity to produce 1.5 t of 
gold, 9.2 t of silver, and 10,000 t of refined copper (China 
Gold, 19982). 
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Iron and Steel.—Endorsed by SETC and SDPC, an 
Antidumping Office was set up under the State Administration 
of Metallurgical Industry. In September, the Office issued 
antidumping regulations for the domestic steel sector to ensure 
fair competition despite the oversupply in the market. Steel 
products would not be sold below production costs and major 
steel producers were required to report their production costs 
regularly to the Antidumping Office for computing the national 
average of steel products that would be used for the minimum 
selling price. China's 35 large- and medium-sized steel 
producers signed an agreement supporting the policy (China 
Daily, 19982). 

In 1998, the State Council approved 92 metallurgical 
enterprises that were either merged or declared bankruptcy. 
SETC used more than 2.6 billion yuan to writeoff bad loans. 
Large state-owned enterprises were encouraged to merge or to 
layoff employees in order to increase efficiency instead of 
declaring bankruptcy. Small state-owned enterprises were 
allowed either to declare bankruptcy or to be taken over by 
other enterprises. The largest metallurgical enterprises 
merging was the SETC's decision to form the Shanghai 
Baoshan Iron and Steel Group Corp. (Shanghai Baogang) by 
merging the Baoshan Iron and Steel Corp. (Baogang), the 
Shanghai Meishan Group Co. Ltd., and the Shanghai 
Metallurgical Group Corp. The Shanghai Metallurgical Group 
Corp. was formed from Shanghai No. 1 Iron and Steel Group 
Ltd., Shanghai No. 2 Steel Co. Ltd., Shanghai Pudong Iron and 
Steel Group Co. Ltd. (former Shanghai No. 3 Iron and Steel 
Plant), Shanghai No. 5 Iron and Steel Group Co. Ltd. and 
Shanghai Carbon Factory, and eight more research institutes 
and ferroalloy plants in Shanghai. Baogang had 46 
subsidiaries located in China and other countries involving iron 
and steel production and trade. Shanghai Meishan Group Co. 
Ltd. had 23 subsidiaries participating in iron and steel 
production, trade, and real estate in Shanghai areas (Zhonghua 
Renmin Gongheguo Guowuyuan Gongbao, 1998). The newly 
established steel conglomerate is the third-largest state-owned 
enterprise, behind two newly formed petrochemical companies. 
The conglomerate will have a combined crude steel output 
capacity of 20 million metric tons per year (Mt/yr). The 
priority for Shanghai Baogang will be to modernize and 
revamp the Meishan and Shanghai Metallurgical Corp. plants. 
In April, Baogang's 3-Mt/yr No. 2 steel plant was put into 
operation, equipped with two Kawasaki-designed furnaces. In 
the same month, the second 700,000-t/yr cold strip mill also 
began production. The mill intended to produce blackplate of 
1,420 millimeters (mm) width and 0.18 to 0.50 mm thickness 
for tinplate. A 400,000-t/yr wire rod mill was expected to come 
on-stream in early 1999. A 1-Mt/yr twin-shell electric arc 
furnace for producing seamless rounds and square billet had 
come on-stream in 1996; however, because of technical 
problems, this had not been realized. The ultimate goal for 
Shanghai Baogang is to become a base for producing high- 
quality steel products for the automobile, shipbuilding, 
construction, and petrochemical sectors (China Metallurgical 
News, 1998d). In 1998, Baogang also took over 6096 shares in 
the Shanghai Yichang Steel Strip Co., a Sino-United States 
joint venture between the China Material Development & 
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Investment Corp., Shanghai No. 1 Iron and Steel Works, 
Shanghai Jiu Shi Corp., Shanghai Investment & Trust Corp., 
and American-Shanghai Pacific Partners Corp. The remaining 
40% shares would be divided between the previous share 
holders. The plant has a design output capacity of 500,000 t/yr 
of 0.2 to 0.8 mm gauge strip (Metal Bulletin Monthly, 1999). 

Baogang decided to invest billions of yuan to build a port on 
one of the Zhou Shan islands to handle all of its iron ore 
shipments. Baogang imports more than 12 Mt of iron ore from 
Australia, Brazil, Peru, and South Africa yearly. Baogang uses 
the Beilun Port in Ningbo to handle its iron ore shipments and 
then transfers them into smaller vessels to a shallower port in 
Baoshan. Ningbo is the second largest port behind Shanghai in 
China and is the only port that can handle 300,000 t of cargo at 
one time (International Bulk Journal, 1998). The new port is 
about 90 kilometers (km) from Baoshan and will be able to 
handle 250,000 deadweight tons vessels. 

A $210-million stainless steel cold-rolled mill was put into 
operation in November 1998. The mill is operated by the 
Ningbo Baoxin Stainless Steel Co. Ltd., a 66-34 Sino-Japanese 
joint venture—Baogang, 54%; Nisshin Steel, 20%; Ningbo 
City’s Zhe Yong Iron and Steel, 12%; and 7% each by traders 
Hanwa and Mitsui & Co. Mitsubishi Heavy Industries of Japan 
supplied the Z-mill; DMS of France provided the AP line; 
Nisshin Steel furnished the polishing line; and a local company 
provided the slitting and shearing facilities. All of the raw 
materials required for the mill will be imported from Nisshin 
Steel (Metal Bulletin, 1998a). The company planned to 
produce 50,000 t of stainless steel coil in 1999 and to reach its 
designed output capacity of 80,000 t/yr within 2 years. 

The Government approved Jiuquan Iron and Steel (Group) 
Co. in Jiuquan, Gansu Province, to take over Xi'an Iron and 
Steel Plant in Xi’an, Shaanxi Province. Xi’an was a local 
“backbone enterprise"—however, with heavy debt, the plant 
either declared bankruptcy or merged with another company. 
State Banks wrote off part of Xi’an’s liabilities and allowed 
Jiuquan to suspend Xi'an's interest payment for 6 years. Xi'an 
had a designed output capacity of 250,000 t/yr of crude steel 
and 400,000 t/yr rolled steel (China Metallurgical News, 
1998c). Another merger took place between Xinjiang Bayi Iron 
and Steel (Group) Co. and Shaanxi Carbon Product Plant. The 
carbon plant produced 5,000 t/yr graphite anode. After 
merging, Bayi planned to invest 20 million yuan to upgrade 
and expand the output capacity of graphite anodes (China 
Metals, 1999d). Also, Taiyuan Iron and Steel (Group) Co. in 
Taiyuan, Shanxi Province, took over Linfen Iron and Steel Co. 
in Linfen, which produced 400,000 t of pig iron and 250,000 t 
of crude steel yearly (China Metallurgical News, 1998e). 

The construction of Jiuquan's Heigou iron Mine started in 
December 1998. The Heigou Mine is part of the Jingtieshan 
deposit, which was discovered in 1955. The other mine, 
Huashugou, has been operating for 40 years and its resource 
has begun to decline. Initially, the Jingtieshan deposit had 
proven reserves of 484 Mt of iron ore. The Heigou has proven 
reserves of 158 Mt of iron ore at an average grade of 36.14% 
Fe. The construction of the Heigou Mine will be carried out in 
two phases. The first phase will cost about 370 million yuan 
and will have output capacity of 2 Mt/yr. It is expected to be 
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completed in the first half of 2002. The second phase 
construction will be completed in 2010. At that time, the 
Heigou Mine will have a total output capacity of 6 Mt/yr (China 
Geology and Mineral Resources News, 1998b). Jiuquan 
commissioned its 500,000-t yr reversing mill. The mill is 
equipped with a 500,000-t/yr converting furnace, a continuous 
casting line, a thermal furnace, and a oxygen generator. The 
mill was designed to produce normal steel plate, shipbuilding 
plate, and pipeline plate (China Metals, 1998j). 

Suzhou Iron and Steel (Group) Co. Ltd. in Suzhou, Jiangsu 
Province, commissioned its 1.7 billion yuan electric arc furnace 
plant. The 100-t electric arc furnace and 100-t ladle furnace 
were imported from Mannesmann of Germany. The casting 
and rolling mills were supplied by Danieli of Italy. The plant 
has a designed output capacity of 450,000 t/yr of specialty steel. 
The company planned to produce 250,000 t of specialty steel in 
1999 and to run at full capacity by 2001. Suzhou produces 
about 400,000 t of pig iron, 350,000 t of crude steel, and 
340,000 t of rolled steel per year (China Metals, 19980). 

In 1998, Zhangjiagang Posco Stainless Steel Co., a joint 
venture between Shagang Group in Jiangsu Province and Posco 
of the Republic of Korea, began production. The company has 
a designed output capacity of 125,000 t/yr of stainless steel 
cold-rolled sheets and coils gauged between 0.3 to 3 mm. 
Posco holds 80% of the equity. Most of the equipment was 
imported from the United States. The total investment was 
$290 million (China Metallurgical News, 1999). The Dalian 
Posco Coat Steel Corp.'s 50,000-t/yr painted steel line, a joint 
venture between Posco and China Ferrous Metal Material 
Corp., was expected to be put into operation in March 1999, 
The joint venture between Allegheny Ludlum of the United 
States and Shanghai No. 10 Iron and Steel Work, Shanghai 
Stal Precision Stainless Steel Co., began operation. The plant 
is designed to produce 20,000 t/yr ultrathin stainless steel cold- 
rolled strip (Metal Bulletin, 1998b). Another stainless steel 
project, the Shanghai Krupp Stainless's 72,000-t/yr stainless 
steel plant construction, started in 1998 and was expected to be 
completed in 2001 (Metal Bulletin, 1998f). 

The Government approved the development plan for the 
Bijiguo iron and titanium deposit in Yangxian, Shaanxi 
Province. The deposit has proven reserves of 100 Mt of iron 
and titanium ore, at an average grade of 28.4% Fe and 5.49% 
Ti (China Geology and Mineral Resources News, 1998c). 

China's first Consteel process plant, supplied by Techint of 
Italy, started construction at Guiyang Steel Works in Guizhou 
Province. The project included a 60-t electric arc furnace, a 60- 
t ladle furnace, and a three-strand caster with a designed 
capacity of 300,000 t/yr of alloy steel billets. The Consteel 
process included scrap preheating and continuous raw material 
charging. The investment cost was estimated at 628.7 million 
yuan; the plant was scheduled to be put into operation in June 
2000 (China Metallurgical News, 1998a). 

Tangshan Iron and Steel Co. commissioned its 2,560 m? 
oxygen blast furnace in September. With the addition of 1.7- 
Mt/yr furnace, the company would have an output capacity of 
4.2 Mt/yr of iron. The company also began replacing its four 
15-t converting furnaces with two 150-t furnaces in January 
and was expected to be completed in December 1999. After 
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completion, the company will have a total output capacity of 
4.3 Mt/yr of steel. The company planned to overhaul its two 
1,260-m? furnaces in 1999 to improve their efficiency (China 
Metals, 1998p). 

Binjiang Special Steel Plant, a subsidiary of Xingcheng Steel 
Works Co. Ltd., in Jiangsu Province, officially started 
production in July after the commission of its 100-t electric arc 
furnace in late 1997. The short-process special steel line, 
which included a 100-t LH furnace, a 100-t VD furnace, a 5- 
strand continuous casting and rolling mill, were imported from 
Mannesmann Demag and Walzwerkstechnik of Germany and 
Chugai Ro Co. Ltd. of Japan. The plant was designed to 
produce 600,000 t/yr of 600 different types special steels 
including spring steel, gear steel, railway steel, and alloy 
structural steel (China Metals, 1998r). 

Three major steel producers, Anshan, Baotou, and 
Panzhihua, reached an agreement to divide equally the Chinese 
railway steel market and coordinate their price quotations. The 
three producers agreed to strictly carry out state-set prices and 
would not reduce the price unilaterally. Any discount on 
different processing technologies, freight charges, and ways of 
payment were to be controlled within 3% of standard prices 
(China Metals, 1998n). 

In 1998, Wuhan Iron and Steel Corp. completed the 
replacement of its six open hearth furnaces at the No. 1 steel 
plant with two 100-t blast oxygen converters. Converters were 
supported with a 100-t ladle refining furnace and a 100-t VD 
furnace and were connected to two 5-strand, 5-flow continuous 
billet caster. Wuhan has two other steel plants. The No. 2 
plant is equipped with three 90-t converters and four 
continuous slab casters. The No. 3 plant had two 250-t 
converters and two 2-flow casters. The combined steel output 
Capacity was 8 Mt/yr (China Metallurgical News, 1998g). 


Lead and Zinc.—In Xuzhou, Jiangsu Province, Chunxin 
Alloy Co. Ltd. and several enterprises from Chongqing City 
and Guangdong Province formed a lead recycled company, 
Chunxin Group, to process 200,000 t/yr of waste storage 
batteries. The processing plant will be in Peizhou, northwest of 
Xuzhou. It is designed to produce 60,000 t/yr of refined lead 
and its alloy. Chunxin Group has waste lead recycling facilities 
in Chongqing, Guangdong, Hebei, Jiangsu, Liaoning, and 
Xinjiang (China Nonferrous Metals News, 1998b). 

In 1998, the joint exploration project between Naneco 
Mineral Ltd. of Canada and Hulunbei Nonferrous Metals Co., а 
subsidiary of former CNNC, on their Jiawula lead-zinc deposit 
went smoothly. The Jiawula deposit, 145 km south of the city 
Manzhouli, Nei Mongol Autonomous Region, covers an area of 
25 square kilometers (km^). Over 40 ore bodies are exposed on 
the surface. Naneco estimates the deposit contains more than 
20 Mt of copper, lead, silver, and zinc. The Shenyang 
Nonferrous Metals Research & Design Institute feasibility study 
indicated a geologic reserve of 7.34 Mt of 0.38% Cu, 3.26% Pb, 
124.4 g/t Ag, and 5.19% Zn with a mining reserve of 5.17 Mt 
of 0.46% Cu, 3.38% Pb, 140.8 g/t Ag, and 5.70% Zn. Naneco 
holds a 75% interest prior to payout and a 70% interest after 
payout from its investment in the project. The investment will 
facilitate the upgrading of current mill capability from 200 t/d 
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to 1,000 t/d, additional mine development and infrastructure 
improvements as well as an intensive exploration program 
(Naneco, 1998). 

In May, China Nonferrous Metals Construction Corp. Ltd. 
(CNMC) and the Ministry of Finance of Mongolia signed a 
contract to form a joint venture, Tsairt Mineral Co. Ltd., for 
developing the Tumurtiin Ovoo zinc deposit in Subaatar 
Province, Mongolia. The Tumurtiin Ovoo zinc deposit has 
proven reserves of 7.55 Mt of zinc. CNMC will invest $10 
million to build a 300,000-t/yr mining and milling facility and 
zinc concentrates will be exported to China. In return, the 
Mongolian Government provided CNMC with a 15-year 
preferential investment and tax package (China Nonferrous 
Metals News, 1998a). | | 


Nickel.—In 1998, the domestic nickel market was sluggish. 
Because the price on domestically produced nickel was higher 
than that of imported nickel, Chinese manufacturers used more 
imported nickel. The domestic market had a surplus of nickel. 
The import duty for nickel was 3%, while the export duty for 
Chinese nickel was 40%. Domestic nickel producers urged the 
Government to reduce the gap between import and export 
duties. They also recommended to the Government to limit the 
import of stainless steel to help the domestic nickel sector and 
to expand the output of stainless steel, which would increase 
the nickel demand in China. 

The economic downturn in Asian countries and delayed 
payments by domestic consumers, caused Jinchuan Nonferrous 
Metals Corp., China's largest nickel and cobalt producer, to 
reduce its nickel output to 35,000 t in 1998. The company also 
produced 225 t of cobalt metal and 710 kg of platinum-group 
metals (PGM). The company intended to technically upgrade 
and expand its production capacity of its flash furnace in order 
to cut production costs. The company planned to retire its 
electric furnace in 2000. Additionally, the company prepared 
to diversify its downstream production lines by developing 
high-value-added products (China Nonferrous Metals News, 
1998f). 


Tungsten.—There are more than 170 tungsten companies in 
China. The total output capacities are concentrates, 70,000 
t/yr; tungstate, 65,000 t/yr; and ammonium paratungstate 
(APT), 35,000 t/yr. Total domestic consumption is about 
10,000 t of tungsten per year. Chinese tungsten output 
accounted for more than 7096 of the world total; therefore, it is 
a major price controller in the world. In 1998, China's 
domestic tungsten market remained sluggish; however, owing 
to oversupply, prices on the world market were also low. In 
November, the Chinese Tungsten Association met at 
Nanchang, Jiangxi Province, to discuss ways to control 
production and exports. Many local tungsten mining and 
processing companies were operating without licences. As a 
result of this unauthorized competition, several state-owned 
tungsten mining companies had gone bankrupt and many of 
them requested the Government to provide subsidies in order to 
continue operating. Weak demand caused the decline in 
concentrates and APT prices in both domestic and world 
markets. The per-tonnage average price of concentrates 
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(containing more than 65% of WO) declined from 20,000 yuan 
in January to 18,000 yuan in December, as well as for APT 
from 55,000 yuan to 38,500 yuan. Export prices on tungsten 
products also declined (China Nonferrous Metals News, 
19994). 

In Chenzhou, Hunan Province, the 60 million yuan 
expansion project on the Shizhuyuan Mine was completed in 
October. Shizhuyuan is polymetallic mine containing bismuth, 
lead, molybdenum, tungsten, and zinc. It has proven reserves 
of 230,000 t Bi, 110,000 t Mo, and 620,000 t W. After the 
expansion, the mine output capacity will increase to 1,000 t/d 
and the output capacities for bismuth, molybdenum, and 
tungsten will be increased to 700 t/yr, 900 t/yr, and 2,500 t/yr, 
respectively. The lead, tungsten, and zinc concentrates are sold 
to Zhuzhou Smelter and Zhuzhou Hard Alloy Plant. The 
bismuth and molybdenum concentrates are smelted in 
Shizhuyuan’s own smelter (China Metals, 19981). 


Industrial Minerals 


Fertilizer.—Harver International Group of the United States 
and Jiangxi Huatong Enterprise Group agreed to establish a 
joint venture, Jiangx1 Huatong Chemical Co. Ltd., to develop 
the phosphate resources in Shangrao, Jiangxi Province. The 
company will invest 87 million yuan (66 million yuan from 
Harver), to use the CDK kiln process developed by Changsha 
Mining Institute to produce phosphoric acid from low-grade 
phosphate ore in Shangrao. The designed output capacity was 
15,000 t/yr (China Chemical Reporter, 19984). 

China Oil and Natural Gas Corp. decided to build a 450,000- 
t/yr ammonia and 800,000 t/yr urea plant in Chongqing. The 
corporation also intended to cooperate with a foreign company 
to build a 300,000-t/yr ethylene plant in the same location. 
Both plants will use natural gas as raw material. The total 
investment will be more than 9 billion yuan (China Chemical 
Reporter, 1998c). 


Magnesium:—In 1998, the European Union's (EU) 
executive body, the European Commission (EC) enforced 
dumping duties on unwrought alloyed magnesium from China. 
The action was led by a complaint made by the Euroalliages 
trade group on behalf of the sole EU producer of unalloyed 
magnesium, Pechiney Electrometallurgie. The complaint 
alleged that the volume and prices of Chinese magnesium 
caused lower prices in the European market and resulted in an 
adverse effect on its financial situation. Since the EC imposed 
dumping duties on imports of Russian and Ukrainian 
magnesium in 1995, the Chinese share in the EU market 
increased from 0.596 in 1993 to 22.8% in 1997. Effective on 
November 7, the EC imposed a 5-year minimum import price 
of 2,622 ECU for unwrought alloyed magnesium from China 
(Metal Bulletin, 1998e). 

Most Chinese exporters also faced dumping duty in the 
United States at 108.2696 on 99.896 or higher pure magnesium. 
Importers were required to post a cash deposit for the 
merchandise, which included the applicable dumping duty. 
The dumping duty, however, only applied to primary 
magnesium by weight, but magnesium which contained 50% or 
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more by weight did not conform to alloy specifications. The 
dumping duty did not apply to primary magnesium anodes, 
granular primary magnesium, secondary magnesium, and 
remelted magnesium. Many Chinese magnesium producers 
began to convert their ingot plants to granular primary 
magnesium and alloy plants. Domestic analysts estimated that 
there were more than 30 granular primary magnesium plants 
with an estimated total output capacity of 50,000 t (China 
Nonferrous Metals News, 1999b). 

Owing to magnesium dumping charges by the EU, India, and 
the United States, the Government assigned the China 
Chamber of Commerce of Metals, Minerals and Chemicals 
Importers and Exporters and the China Magnesium Industry 
Association to set up a magnesium export committee managing 
the export value and prices. In October, Government officials 
and magnesium producers met at Taiyuan, Shanxi Province to 
discuss the bottom price for magnesium exports. Twenty top 
magnesium producers agreed that the minimum price for 
exports was $1,950 per ton before 1999 and then should be 
increased to $2,320 per ton in 1999 (Metal Bulletin, 1998d). In 
1998, China exported 866,000 t of magnesium from Tianjin 
port, of which 734,000 t was unwrought magnesium (China 
Nonferrous Metals News, 1999c). 


Sodium Compounds.—China is the second largest soda ash 
producer behind the United States in the world. The growth 
rate of domestic soda ash output was higher than that of 
consumption. There are more than 60 domestic producers with 
a total output capacity in excess of 7.5 Mt/yr. About 98% of 
soda ash is produced by the synthetic method, of which, the 
Hou’s process accounts for 60% and the Solvay process, 38%. 
Soda ash produced through trona only accounts for 2%, mainly 
from the provinces of Nei Mongol and Henan. Most soda ash 
plants are along the east coast of China—Dalian Chemical 
Industry Co. in Liaoning, Hubei Shuanghuan Chemical Group 
Co. in Hubei, Lianyungang Soda Plant of Nanjing Chemical 
Industrial (Group) Co. Ltd. in Jiangsu, Shandong Haihua 
(Group) Co. Ltd. in Shandong, Tangshan Sanyou Soda (Group) 
Co. Ltd. in Hebei, Tianjin Soda Plant of Bohai Chemical 
Industry (Group) Co. Ltd. in Tianjin, Qingdao Alkali Industry 
Co. Ltd. in Shandong, Yikezhaomeng Chemical Industry 
General Corp. in Nei Mongol, and Zigong Honghe Chemical 
Co. Ltd. in Sichuan. In 1998, China consumed about 6.2 Mt of 
soda ash and exported about 700,000 t, while importing around 
84,000 t, mainly from the United States. Oversupply of soda 
ash in the domestic market caused prices to drop more than 
3076 in 1997 and 1998. Some small soda ash producers such as 
Delingha Soda Plant, Hami Soda Plant, Jiangxi Ammonia 
Plant, Jiaxing Chemical Fertilizer Plant, Liangzhu Chemical 
Fertilizer Plant, Lushun Chemical Fertilizer Plant, and Xi'an 
Nitrogenous Fertilizer Plant suspended their operations in 
1998. China's 10 major producers and government officials 
met on September 1 to discuss ways to stabilize soda ash prices. 
At the conclusion of the meeting, the per tonnage minimum 
price (including taxes) of soda ash was 1,080 yuan (Building 
Materials Industry Information, 1998). Owing to the surplus of 
soda ash in the market and' the sluggish demand in the 
chemical sector, the market price is expected to continue to 
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decline in 1999. | 

Henan Oilfield, Yuanxing Trona Со. Ltd. of Nei Mongol, 
and Tongbo County State Assets Operation Co. reached an 
agreement to jointly develop the Henan Anpeng Trona Mine in 
Tongbo, Henan Province. The mine was discovered by the 
Henan Oilfield during oil prospecting in 1976. Henan Oilfield 
built a 10,000-t/yr trona plant in 1992. Owing to technical and 
capital problems, the plant never met its designed capacity. 
The three companies planned to renovate the existing plant and 
expand its output capacity to 200,000 t/yr. The trona mine has 
proven reserves of 48.49 Mt (China Chemical Reporter, 

1998a). 
.. The caustic soda sector also had a difficult time in China in 
1998. Overcapacity and oversupply forced the association and 
the Government to set the minimum price for 30% liquid 
caustic soda at 400 yuan per ton, including taxes (China 
Chemical News, 1998). China's caustic soda output capacity 
expanded very rapidly in the past decade. Output of caustic 
soda exceeded demand. Major caustic soda producers are in 
the east coast of China and account for about 60% of the 
country's 7.5 Mt output capacity. The diaphragm cell method 
accounts for about 70% of caustic soda production; the ion 
exchange membrane cell method for 2296; while the remaining 
is either by mercury cell method or lime method. 

In 1998, Tianjin Chemical Plant completed its renovation 
plan to switch the production of caustic soda from mercury 
process to ion membrane cell process. The mercury process 
consumed more energy and caused serious pollution problems. 
The new unit has an output capacity of 85,000 t/yr of caustic 
soda (China Chemical Reporter, 1998b). 

Mirabilite producers in Huaiyin, Jiangsu Province, 
Yuancheng, Shanxi Province, and Meishan, Sichuan Province, 
formed a liaison company, Jiangsu Nanfeng Co. Ltd., to 
manage the production and marketing of their products. 
Producers in these areas believed that domestic sodium sulfate 
market was oversupplied, therefore, producers began to lower 
prices. China produced more than 3 Mt of anhydrous sodium 
sulfate; however, the country only consumed about 2 Mt. 
Prices on sodium sulfate gradually declined in the past 2 years. 
The new company was expected to coordinate all sodium 
sulfate production and to create profitable margin for its 
alliance (China Geology and Mineral Resources News, 1998d). 

Sichuan geologists discovered a large mirabilite deposit in 
Pengshan, Sichuan Province. The deposit covers an area that is 
22 km long and 2 km wide with an average thickness of 4 
meters (m). Exploration at the ore body delineated an indicated 
resource of about 4.58 billion tons of mirabilite at a grade of 
36% to 4096. Officials in Pengshan have formed a 
development team to exploit this deposit (China Geology and 
Mineral Resources News, 1998e). 


Other Minerals and Metals.—China produces more than 
30 t of indium, of which most is exported to Japan. Major 
domestic indium producers are the Shaoguan Smelter in 
Guangdong Province, the Huludao Zinc Smelter and the 
Shenyang Smelter in Liaoning Province, the Yunnan Tin Co. 
in Yunnan Province, and the Zhuzhou Smelter in Hunan 
Province. 
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China is a net importer of PGM. The country produced 
about 1 t of PGM while consuming more than 3 t. Jinchuan 
Nonferrous Metals Co. accounts for about 7096 of China's 
platinum and palladium output. The Catalyst Branch of No. 3 
Petroleum Plant of Fushun Petrochemical Corp. invested 2.3 
million yuan to build a PGM recovery unit in Fushun, Liaoning 
Province. The company planned to recover 450 kg of number 2 
grade platinum, containing 99.95% Pt, from 150 t of catalysts 
(China Chemical News, 1999b). 

Zhengzhou Aluminium Plant of the Great Wall Aluminium 
Co. restarted its gallium (Ga) recovery processing unit from its 
alumina production unit. The company invested 10 million 
yuan to build a gallium unit in 1982. Owing to technical 
difficulties, the unit was never put into operation. In 1998, the 
company produced 10 kg of high-purity gallium from the 
“mother liquid” in the alumina processing unit. The unit has a 
designed capacity to recover 6 t/yr Ga. Shandong Aluminium 
Co. is another gallium recovery alumina producer with the 
maximum output capacity of 7 t/yr; however, the company only 
produces less than 1 t Ga yearly (China Metals, 19981). China 
produced about 60 t primary and secondary gallium yearly 
(China Nonferrous Metals News, 1999e). 

According to a Ministry of Land and Mineral Resources' 
geologic report, geologists discovered 1,600 t of germanium at 
the Shengli coal deposit in Xilin Hot, Nei Mongol Autonomous 
Region. The deposit contains 244 grams per ton of 
germanium. This would account for about 30% of the 
country's total germanium reserves (Zhongquo Meitan Bao, 
1999). 

China's largest lithium plant was under construction in 
Yibin, Sichuan Province. After completion in July 1999, 
Jianzhong Chemical General Plant will be able to produce 150 
t/yr of lithium metal for domestic market (China Chemical 
News, 19992). 

Integrated Carbonics Corp. (ICC) of the United States 
announced the commencement of its pilot plant to process large 
volume of high purity and expandable graphite project in 
China. In 1997, ICC formed a joint venture with Limao 
Graphite Group in Heilongjiang Province. The joint venture 


aimed to build and operate a processing plant to produce 3,000 


t/yr high-purity graphite for the global market. Limao operates 
a 50,000-t/yr graphite mine in Jixi, Heilongjiang Province 
(Industrial Minerals, 1998). 


Mineral Fuels 


China plans to invest about 100 billion yuan to upgrade its 
urban power grids in the next 3 years. Constrained power 
supply significantly restricted the economic development in 
many regions. With economic development and a rising 
standard of living, energy demand for household use has 
increased sharply in the past several years. However, the 
efficiency of blowers, water pumps, and coal pulverizers in 
China's thermal powerplants is low. The average thermal 
efficiency of industrial furnaces and kilns is 1096 to 2096 lower 
than that of western countries. Therefore, without technical 
modernization, the supply energy in the coastal areas of east 
and south will remain tight in the next century. 


On December 13, the Government announced that it would 
shut small powerplants with less than 125,000 kilowatts in each 
generator’s installed capacity in 1999. Most of these 
powerplants were built by town and county governments and 
other social institutions with permission of the provincial 
government. Their low rate of combustion and lack of 
desulfurizing equipment caused environmental problems for the 
country. According to Government statistics, these plants 
emitted 47.5% of the total sulfur dioxide to the atmosphere. 
During 1980’s, small powerplants played a significant role to 
ease power shortage and to support the economic growth for 
provinces such as Fujian and Guangdong (China Daily, 1999c). 

The Governments of Australia, China, the Netherlands, and 
the United Nations Development Program (UNDP) committed 
a total of $25.8 million to accelerate the development of 
renewable energy in China. The Government believed that 
China required such projects to support industrial needs. Some 
60 million people in China live in areas without access to 
electricity. Many areas have limited supply of electricity 
(Journal of Commerce, 1999c). 


Coal.—As part of the institutional restructuring of the State 
Council, the Ministry of Coal Industry (MCI) was replaced by 
the State Coal Industry Bureau under SETC. The State Council 
decided to transfer 94 major state-owned coal enterprises 
(mines) under the supervision of former MCI to the provincial 
governments. The central government with assistance of 
provincial governments would continue managing financial, 
social services, and assets of these enterprises. The 
Government would coordinate with related bank institutions to 
decide how to convert construction loans and interest rebates, 
which were under the MCI, to other institutions. Beginning 
July 1998, all transferred coal enterprises would pay their 
relevant taxes to provincial governments instead of the central 
government. Provincial governments would have the authority 
to manage the revenue that they collected. The central 
government would send inspectors to 30 coal enterprises, and 
the provincial governments would inspect the other 64 coal 
enterprises (Zhongguo Meitan Bao, 1998c). 

In 1998, China reduced its coal production by 100 Mt from 
that of 1997, however, the nation still maintained its position as 
the world's largest producer. Despite that, China produced 
more than it required and stockpiles went up by 15 Mt since the 
beginning of the year. Domestic sales plummeted at all key 
state-owned mines in 1998. Reasons for the slow demand were 
the cutback in production at many heavy users such as power, 
metallurgical, building materials, and chemical sectors and 
improved technological efficiency. Many medium-sized state- 
owned coal mines suspended operation for part of the year. In 
1997, the coal sector ended 12 straight years of heavy losses, 
posting a net profit of 200 million yuan. In 1998, however, 
major coal enterprises reported aggregate losses of 3.71 billion 
yuan (China Daily, 1999a). The Government planned to 
increase its coal exports and to reduce coal production by 250 
Mt in 1999. Small mine output accounted for about 46% of the 
country's total. 

The State Council was determined to close 25,800 small coal 
mines at the end of 1999. The criteria for shutdown were 
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firstly, mines without mining licenses and production permits 
and those small coal miners inside of state-owned coal mine 
properties after January 1, 1997; and secondly, small coal 
miners inside state-owned coal mine properties before January 
1, 1997, and with mining licenses but without production 
permits; small coal mines with high sulfur content and without 
desulfuration facilities; small mines outside state-owned mine 
properties that held mining licenses but would not receive 
production permits after February 1999; and finally, small coal 
mines having mining licenses and production permits inside 
state-owned coal mine properties before January 1, 1997, but 
whose presence inside state-owned coal mines would affect the 
country's developing plans (however, these miners would 
receive compensation). All decisions must be based on the 
mining and mineral resources law, coal law, mining safety law, 
and environmental protection law. The State Coal Industry 
Bureau will respond to implement all mine closure programs 
(Zhongguo Meitan Bao, 1998b). Most closures were expected 
to come from among 7,500 small pits run by township and 
village enterprises. Owing to mine closures, about 1 million 
jobs would be cut. The restructuring aimed to reverse the 
decline of coal prices and to improve profitability of major 
state-owned mines. 

With the former China Coal Industry Enterprise 
Management Association as its core and 11 other related 
associations, the China Coal Industry Association (CCIA) was 
established. CCIA would serve as a bridge between the 
Government and coal enterprises. CCIA was registered with 
the Ministry of Civil Affairs and was under the guidance of 
State Coal Industry Bureau. The association would draft a 
series of industrial regulations related to quality, technology, 
and management standards. These new regulations are 
expected to improve the management, to maintain stable 
market prices, and to promote scientific cooperation with 
foreign countries within the coal sector (China Daily, 1999e). 

China exported 32.29 Mt coal, 9096 through the China 
National Coal Import and Export (Group) Corp. (CNCIEC), 
mainly to Japan, the Republic of Korea, and Southeast Asian 
countries. CNCIEC launched a series of strategic plans to 
increase coal exports. The company opened three export ports 
in Vostochny, Russia; Lanshan in Rizhao, Shandong Province; 
and Jingtang in Hebei Province for its east Asian customers. 
To the southeast Asian countries, CNCIEC used the Nanning- 
Kunming railway to transport coal from Panjiang in Guizhou 
Province to Fangcheng Port in Guangxi Zhuang Autonomous 
Region. The company provided financial assistance to major 
coal production bases in Shanxi Province by upgrading their 
coal-washing facilities so that the quality of coal would meet 
international consumer requirements (China Daily, 1999b). 

Kanawha Scales and Systems (KSS) signed a $3.5 million 
contract to design and to build two unit train loadout systems 
for the Anjialing open pit coal mine in Shanxi Province. The 
mine was the second phase of the Antaibo Mine project. 
According to KSS, the mine has estimated coal reserves of 2.18 
billion tons and has a designed output of 15 Mt/yr (Mining 
Journal, 1998b). 

The Jungar Coal Industry Corp. and Dongsheng Coal 
Industry Corp. announced the merger to establish a new 
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company, Jungar Shenfu Dongsheng Coal Со. Ltd. Shenfu- 
Dongsheng coalfield is on the border of Shanxi Province and 
Nei Mongol Autonomous Region. Prior to merging, the two 
companies competed for capital funds for projects, which led to 
overspending in facility constructions. The merger received 
approval from the State Council and provincial governments 
(Zhongguo Meitan Bao, 1998a). 

As one of the worst hazards to coal miners, coalbed methane 
caused hundreds of explosions and killed about 500 people a 
year in China. Now, however, coalbed methane has become a 
source of clean fuel. China has 35 trillion cubic meters of 
coalbed methane reserves that are concentrated in three major 
basins—Huabei, Ordos, and Qinshui. China had attempted to 
develop coalbed methane in the past four decades; however, 
this was hampered by lack of funds and obsolete technology. In 
the past several years, with assistance from UNDP's technology 
transfer program, China acquired modern coalbed methane test 
equipment and staff training from western countries. China 
planned to establish a system to produce 10 billion cubic meters 
of coalbed methane by the year 2010. Because of the danger in 
exploiting methane gas in deep coal mines, the Government 
planned to introduce preferential loan and exemption polices to 
accelerate development, in addition to current incentives such 
as import duty exemption on needed equipment and a 5% value 
added tax rate (Journal of Commerce, 19992). 

The China United Coalbed Methane Co. (CUCBM), or 
Zhonglian Coalbed Gas Co. Ltd., announced the discovery of a 
large coalbed methane deposit in the southeast part of Shanxi 
Province. The deposit covers an area of 1,200 km? with an 
estimated reserves of 200 billion cubic meters. The company 
planned to produce 4 billion cubic meters per year coalbed 
methane from the deposit (China Geology and Mineral 
Resources News, 1998a). 

CUCBM signed three contracts with Atlantic Richfield Co. 
(Arco) of the United States to jointly evaluate three coalbed 
methane prospects in Sanjiao, North Sanjiao, and Shilou in 
Shanxi Province. Arco holds 4995 in the prospects while 
CUCBM holds the remaining 5196. The three prospects cover 
an area of 5,000 km’ in Linxin, Shanxi Province, also in the 
Ordos basin. CUCBM also has a contract with Philip 
Petroleum Co. of the United States to develop coalbed methane 
іп 3,400 km?, north of the Arco lease in the Ordos basin 
(Journal of Commerce, 1998). CUCBM was negotiating with 
several foreign investors to expand its cooperation in the 
Liupanshui area of Guizhou Province, the Fengcheng area of 
Jiangxi Province, the Gujiao and Jincheng areas of Shanxi 
Province, and areas in Henan Province and Xinjiang Uygur 
Autonomous Region (China Economic News, 1998b). 


Oil and Gas.—For many years, the oil and gas sector was 
divided into onshore and offshore sectors. The China National 
Oil and Natural Gas Corp. [or China National Petroleum Corp. 
(CNPC)] produced most oil and gas onshore, while China 
National Offshore Oil Corp. (CNOOC) was responsible for 
offshore oil and gas exploration and production. The National 
Petrochemical Corp. (Sinopec) was China's major refiner and 
petrochemical manufacturer. Prospecting, production, refining, 
marketing, import and export were in charge by different 
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ministries/companies. Upstream and downstream production, 
domestic and foreign trades, onshore and offshore operations 
were totally separated. The separation of upstream and 
downstream production caused disproportionate in both sectors. 
In July, China's petroleum sector underwent massive 
restructuring as part of the Government's effort to downsize the 
bloated bureaucracy of its industrial enterprises. The 
Government created two conglomerate groups, CNPC and 
Sinopec, based on the existing CNPC and Sinopec. To achieve 
this, Sinopec transferred 19 refineries and petrochemical 
enterprises to CNPC and CNPC transferred 12 producing 
entities to Sinopec. Location of enterprises under CNPC are in 
Chongqing, Gansu, Heilongjiang, Jilin, Liaoning, Nei Mongol, 
Ningxia, Shaanxi, Sichuan, Qinghai, Xinjiang, and Xizang. 
Those enterprises under Sinopec are Anhui, Beijing, Fujian, 
Guangdong, Guangxi, Guizhou, Hainan, Hebei, Henan, Hubei, 
Hunan, Jiangsu, Jiangxi, Shandong, Shanghai, Shanxi, Tianjin, 
Yunnan, and Zhejiang. After regrouping, CNPC produces 67% 
of the country’s oil; Sinopec accounts for 22%; while CNOOC 
and the National Star Petroleum Corp. (CNSPC), a small 
upstream company formed in 1996, produced the remainder. 
CNSPC will operate properties developed earlier by former 
Ministry of Geology and Mineral Resources, which will 
continue to function separately from CNPC and Sinopec, 
produce the remaining 11%. China East United Petrochemical 
Corp. was abolished (Zhongguo Shiyou Bao, 1998). 

In the past, Chinese oil companies set their own priority to 
produce as much oil as possible for the domestic market. 
Production costs and profit margins were relatively 
insignificant. The decline of oil prices in the world market 
widened the price gap between domestic and international 
markets. Prices of imported crude oil and products, including 
import taxes, were about 300 to 500 yuan cheaper than the 
domestic exfactory prices. The large price gap led to rampant 
smuggling. In 1998, the wholesale prices of oil products 
dropped between 10% to 25% compared with those of 1997. 
Consumers, however, did not benefit from the decline of oil 
prices because retail oil companies sold their products at prices 
fixed by the Government. When the domestically mandated 
crude oil prices rose above the world market prices, Sinopec, 
which bought all nonexported domestic crude oil production, 
began importing cheaper feedstock rather than buying domestic 
crude oil. Also, owing to the Asian economic crisis, the large 
volume of oil products smuggling into the country caused a 
serious oversupply of crude oil and products in the domestic 
market. Since the Government announced the antismuggling 
policy in July, it appeared that it had been moderately 
successful. China's three major oil companies reportedly made 
a net profit at yearend compared with a net loss in midyear 
(China Daily, 1999f). 

After the restructuring of this sector, oil producers were 
reorienting their strategies to fit into the international oil 
market. CNPC planned to reduce its oil output by 296 and 
production costs by 596 in 1999. The company also planned to 
eliminate 100,000 workers in 2000. Sinopec, which operated 
Shengli and Zhangyuan oilfields and other oilfields in southern 
China, decided to cut high-cost output by 1.2 Mt and to cancel 
its plan to build 440,000 t low-efficiency refineries. CNSPC 
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aimed to reduce its operation costs by 10%. CNOOC planned 
to reduce its per barrel production costs from $11.78 to less 
than $10 in the next several years. The Government decided to 
close down 122 small refineries and to reduce its crude oil 
processing capacity by 15 Mt, or 12% of China’s total. Because 
of increasing demand for clean energy, oil producers have 
begun their focus on the development of natural gas resources 
and constructing a pipeline network to channel its abundant gas 
reserves in western Provinces to the more prosperous east coast. 

Arco and Texaco Corp. of the United States signed a contract 
with CNOOC to develop the offshore oilfield, Qinhuangdao 32- 
6, in Bohai Bay. CNOOC will be the operator of the field with 
a 51% share. Arco and Texaco each have a 24.5% share. It 
was expected that exploration and development would be 
completed by January 1999 and then production started by mid- 
2001. Annual output was scheduled at 3.4 Mt in 2002. 
Estimated reserves exceeded 1 billion barrels. The field is 20 
km offshore in 20 m of water. The block has proven reserves of 
170 Mt oil (China Economic News, 1998c). 

CNOOC and Agip SpA of Italy agreed to jointly explore an 
area 850 km? Block 9/11, in the northern Qikou Sag at the west 
of Bohai Bay. The average depth of water is 10 m. Under the 
terms of agreement, Agip will cover for all exploration risks 
(China Daily 1998b). 

Natural gas remained underused in China. Because of the 
shortfall on oil production and environmental pollution by the 
extensive use of coal, natural gas will become an important 
source of energy in the next century in China. Currently, the 
focus of natural gas exploration is on the producing 
areas—Sichuan, Shaanxi-Gansu-Ningxi, Qinghai, Xinjiang, 
Bohai, and the South China Sea. 
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ТАВГЕ 1 


CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity _ 1924 195 1% 1997 198 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 3,700 5,000 6,200 8,000 8,200 
Alumina, gross weight do. 1,850 2,200 2,550 2,940 r/ 3,330 
Metal, refined, primary and secondary do. 1,500 1,870 1,900 2,180 r/ 2,440 
Antimony: 
Mine, Sb content 91,000 125,000 129,000 131,100 r/ 110,000 
Metal 101,200 130,000 128,000 120,100 r/ 82,000 
Bismuth: 
Mine output, Bi content 610 740 610 550 r/ 600 
Metal 850 800 750 r/ 760 r/ 750 
Cadmium, smelter 1,280 1,450 1,570 1,980 r/ 2,000 
Cobalt: 
Mine output, Co content 270 980 190 200 r/ 210 
Metal 200 240 230 470 r/ 480 
Copper: 
Mine output, Cu content 395,600 445,000 439,000 495,500 r/ 476,400 
Metal: 
Smelter, primary 482,400 538,000 615,600 789,000 r/ 810,000 
Refined, primary and secondary 736,100 1,080,000 1,120,000 1,180,000 1,211,000 
Gold, mine output, Au content 132 140 145 175 178 
1гоп and steel: 
Iron ore, gross weight thousand tons 240,170 249,350 249,550 268,000 r/ 210,000 
Pig iron do. 97,410 3/ 105,300 3/ 107,200 3/ 115,110 r/ 3/ 118,600 3/ 
Ferroalloys do. 3,360 3/ 4,320 3/ 4,180 3/ 4,040 r/ 3/ 3,540 3/ 
- Steel, crude do. 92,610 3/ 95,360 3/ 101,240 3/ 108,940 r/ 3/ 114,350 3/ 
Steel, rolled do. 84,280 3/ 89,800 3/ 93,380 3/ 99,780 r/ 3/ 105,100 3/ 
Lead: 
Mine output, Pb content 461,900 $20,000 643,000 712,000 r/ 556,000 
Metal: ; 
Smelter, primary 366,000 360,000 363,000 466,500 r/ 470,000 
Refined, primary and secondary 467,900 608,000 706,000 707,500 r/ 707,000 
Magnesium metal, primary 24,000 93,600 73,100 75,990 r/ 70,500 
Manganese.ore, gross weight thousand tons 5,800 r/ 6,900 7,600 6,000 r/ 6,100 
Mercury, mine output, Hg content 470 780 510 830 r/ 225 
Molybdenum, mine output, Mo content 21,400 33,000 29,600 33,300 r/ 30,000 
Nickel: 
Mine output, Ni content 36,900 41,800 43,800 46,600 r/ 48,700 
Matte 37,200 42,600 46,400 39,900 r/ 41,000 
Smelter 31,300 38,900 44,600 43,300 r/ 48,100 
Silver, mine output, Ag content 810 910 1,140 1,300 1,400 
Tin: 
Mine output, Sn content 54,100 61,900 69,600 67,500 r/ 79,000 
Metal, smelter 67,800 67,700 71,500 67,700 r/ 79,300 
Titanium, sponge 850 1,720 2,130 2,340 r/ 2,250 
Tungsten, mine output, W content 27,000 27,400 26,500 24,960 r/ 24,700 
Vanadium (in vanadiferrous slag product) 5,400 13,700 14,000 15,000 15,500 
Zinc: 
Mine output, Zn content 990,300 1,011,000 1,120,000 1,210,000 r/ 1,100,000 
Refined, primary and secondary 1,012,000 1,077,000 1,184,000 1,434,000 r/ 1,468,000 
INDUSTRIAL MINERALS 
Asbestos 303,100 263,000 293,000 288,000 r/ 250,000 
Barite thousand tons 1,500 1,800 2,500 3,500 3,700 
Boron, mine, B203 equivalent 188,200 294,600 157,000 135,600 r/ 140,000 
Bromine 31,400 32,700 41,400 50,100 r/ 40,000 
Cement, hydraulic thousand tons 421,180 3/ 475,910 3/ 491,190 3/ 511,730 r/ 3/ 513,500 3/ 
Diatomite 250,000 300,000 320,000 330,000 335,000 
See footnotes at end of table. 
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TABLE 1--Continued 


CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 
INDUSTRIAL MINERALS--Continued 
Dolomite thousand tons 
Fluorspar do. 
Graphite 
Gypsum thousand tons 


Kyanite and related materials 


Lithium minerals, all types 


Magnesite thousand tons 
Nitrogen, N content of ammonia do. 
Phosphate rock and apatite, P205 equivalent do. 
Potash, marketable, K2O equivalent do. 
Rare earths, rare-earth oxide equivalent 
Salt thousand tons 
Sodium compounds, soda ash, natural and synthetic do. 
Sulfur: 
Native do. 
Content of pyrite | do. 
Byproduct, metallurgical do. 
Total do. 
Talc and related materials do. 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite do. 
Bituminous and lignite do. 
Total do. 
Coke, all types do. 
Gas, natural: 
Gross billion cubic meters 
Marketed . do. 
Petroleum: 
Crude (including crude from oil shale) million 42-gallon barrels . 
Refinery products do. 
r/ Revised. 


1/ Table includes data available through May 20, 1999. 


1994 1995 1996 1997 1998 
4,150 8,090 5,520 6,500 6,700 
900 2,000 2,000 2,400 2,450 
183,000 204,000 185,000 310,000 r/ 270,000 
6,820 7,340 7,780 9,100 r/ 9,000 
2,500 2,500 2,500 3,000 3,050 
16,000 16,000 16,500 17,000 17,100 
990 2,050 2,100 2,400 r/ 2,400 
20,100 22,600 23,000 25,300 25,500 
7,430 7,960 6,350 7,530 r/ 7,500 
74 80 110 115 120 
30,700 48,000 55,000 53,000 60,000 
29,746 3/ 29,780 3/ 29,035 3/ 30,830 r/ 3/ 22,420 3/ 
5,814 r/ 3/ 5,977 r/ 3/ 6,693 r/ 3/ 7,258 r/ 3/ 7,200 3/ 
330 160 170 200 r/ 210 
5,870 5,930 5,990 6,040 r/ 4,490 
820 r/ 940 r/ 1,100 г/ 1,400 r/ 1,450 
7,020 7,030 7,260 7,640 r/ 6,150 
2,400 2,400 2,400 2,350 2,300 
248,000 260,000 286,000 242,000 250,000 
992,000 1,101,000 1,088,000 1,114,000 985,000 
1,240,000 1,361,000 1,374,000 1,356,000 1,235,000 
114,770 3/ 135,010 3/ 136,400 3/ 137,310 3/ 128,060 3/ 
17 18 20 23 r/ 23 
15 16 17 18 18 
1,080 1,100 1,170 1,180 1,200 
950 950 980 980 950 


2/ The country also produces diamond, gallium, germanium, indium, platinum-group metals, and uranium; however, no reliable basis is available for estimation of output 


levels. 
3/ Reported by China's State Statistical Bureau. 
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ТАВГЕ 2 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
_ ———©°плюйшу Major operating companies 1/ —  Locationofmainfaciliies — __ capacity e/ 
Aluminum: 

Alumina Pingguo Aluminum Industry Co. Guangxi, Pingguo | 300 
Do. Guizhou Aluminum Plant Guizhou, Guiyang |. 400 

Do. Changcheng (Great Wall) Aluminum Corp. Henan, Zhongzhou |. 200 

Do. do. Hunan, Zhengzhou 2640 

Do. Shandong Aluminum Plant Shandong, Zibo | 650 

Do. Shanxi Aluminum Plant Shanxi, Hejin 1,200 
Metal Baiyin Aluminum Plant Gansu, Baiyin EE 50 
Do. Lanzhou Aluminum Plant Gansu, Lanzhou E 8&2 

Do. Liancheng Aluminum Plant do . . MEME .85 

Do. Pingguo Aluminum Industry Co. Guangxi, Pingguo | NDS 100 

Do. Guizhou Aluminum Plant Guizhou, Guiyang. КОИ m 240 
Do. Changcheng (Great Wall) Aluminum Corp. Hunan, Zhengzhou "n 50 
Do. Fushun Aluminum Plant Liaoning, Fushun © 100 
Do. Qingtongxia Aluminum Plant Ningxia, Qingtongxia 200 
Do. Qinghai Aluminum Smelter Qinghai, Xining 200 
Do. Shandong Aluminum Plant Shandong, Zibo __ 60 
Do. Jiaozuo Aluminum Plant Henan, Jiaozuo | 100 
Do. Sanmenxia Aluminum Plant Henan, Sanmenxia | 50 
Do. | . Yanji Aluminum Plant Jilin, Yanji a. 15 
Do | —— Baotou Aluminum Plant Nei Mongol, Baotou "E 120 
Do |. Tongchuan Aluminum Plant Shaanxi, Tongchuan m 50 
© Do |. Taiyuan Aluminum Plant Shanxi, Taiyuan | 30 
Do. Yunnan Aluminum Plant Yunnan, Kunming | 120 
Asbestos China National Nonmetallic Industry Corp. Nei Mongol, Baotou; 130 

Shanxi, Lai Yuan and Lu Liang i 

Barite | do. Guizhou, Xiangshou NA 
Coal Ministry of Coal Industry Hebei . 70,000 
Do. do. Heilongjiang |... 100,000 
Do. do. Henan TM 100,000 
Do | | do. mM Liaoning | 70,000 
Do. do. Ses Nei Mongol . MT 90,000 
— Do. i do /— | | Shandong mE 60,000 
^ Do | 2 do Shanxi 400,000 
Do. do. Sichuan _ 80,000 
Cobalt tons Jinchuan Nonferrous Metals Corp. Gansu, Jinchang | 400 
Copper, refined Jinchang Smelter (Tongling Nonferrous Metals Co.) Anhui, Tongling __80 
Jinlong Smelter (Tongling Nonferrous Metals Со. Anhui, Tonglin 100 
Do. Wuhu Smelter (Hengxin Copper Industry Group Co.) Anhui, Wuhu |... 60 
Do. Baiyin Nonferrous Metals Co. Gansu, Baiyin |. 50 
Do. И Jinchuan Nonferrous Metals Corp. Gansu, Jinchuan o 
Do | | Luoyang Copper Processing Factory Henan, Luoyang TNAM 50 
Do. 2 Daye Nonferrous Metals Co. Hubei, Daye mE 130 
Do. 59 Guixi Smelter (Jiangxi Copper Metals Co.) Jiangxi, Guixi B 200 
Do |. Huludao Copper Smelter (Huludao Zinc Smelting Co.) Liaoning, Huludao m 100 
— Do. Shenyang Smelter Liaoning, Shenyang |. 100 
Do. Shanghai Smelter (Jiangxi Copper Metals Co.) Shanghai . 80 
Do. Tai Co In Co. Shanxi, Taiyuan _ 30 
Do. Zhongtiaoshan Nonferrous Metals Co. Shanxi, Yuangu |... 80 
Do. Tianjin Copper Electrolysis Factory Tianjin y 25 
Do. Yunnan Smelter Yunnan, Kunmin _ 100 
Gas, natural billion cubic meters China National Petroleum Corp. Sichuan 10 
Gold, refined —  thousandkilograms China National Gold Corp. Henan, Lingbao 10 
Do. Laizhou Gold Co. Shandong, Laizhou — 15 
оро | |. Zhaoyuan Gold Co. Shandong, Zhaoyuan — 15 
Graphite China National Nonmetallic Industry Corp. Shandong, Laixi and Pingdu_ 190 

See footnotes at end of table. 
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TABLE 2--Continued 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodi Major operating companies 1/ Location of main facilities capacity e/ 
Iron and steel: 

Iron ore Maanshan Iron and Steel Co. Anhui, Maanshan 10,000 
Do. Shoudu (Capital) Iron and Steel (Group) Co. Beijing 20,000 
Do. Meishan Metallurgical Co. Shanghai 2,000 
Do. Jiuquan Iron and Steel Co. Gansu, Jiayuguan 4,000 
Do. . Hainan Iron Mine Hainan, Changjiang 4,600 
Do. Handan Xingtai Metallurgical Bureau Hebei, Handan 3,800 
Do. Tangshan Iron and Steel Co. Hebei, Tangshan 3,000 
Do. Wuhan Iron and Steel (Group) Co. Hubei, Wuhan 5,100 - 
Do. Banshigou Iron Mine Mining Co. Jilin, Hunjiang 1,400 
Do. Anshan Iron and Steel (Group) Co. Liaoning, Anshan 30,000 
Do. Benxi Iron and Steel Co. Liaoning, Benxi 13,700 
Do. Baotou Iron and Steel and Rare Earth Co. Nei Mongol, Baotou 10,000 
Do. Taiyuan Iron and Steel Co. Shanxi, Taiyuan 4,000 
Do. Dabaoshan Mining Co. Guangdong, Qujiang 1,670 
Do. Panzhihua Mining Co. Sichuan, Panzhihua 13,000 
Do. Kunming Iron and Steel Co. Yunnan, Kunming 1,400 

Ferroalloys Shoudu (Capital) Iron and Steel (Group) Co. Beijing n 35 

Do. Northwest Ferroalloy Co. Gansu, Yongdeng 60 
Do. Zunyi Ferroalloy Co. Guizhou, Zunhi 100 
Do. Jilin Ferroalloy Co. Jilin, Jilin 250 
Do. Jinzhou Ferroalloy Co. Liaoning, Jinzhou 90 
Do. Liaoyang Ferroalloy Co. Liaoning, Liaoyang 70 
Do. Shanghai Iron and Steel Co. Ltd. Shanghai 180 
Do. Emei Ferroalloy Co. Sichuan, Emei 70 
Do. Hengshan Ferroalloy Co. Zhejiang, Jiande 70 
Crude steel Maanshan Iron and Steel Co. Anhui, Maanshan 3,000 
Do. Shoudu (Capital) Iron and Steel (Group) Co. Beijing 10,000 
Do. Handan Iron and Steel General Work Hebei, Handan 2,400 
Do. Tangshan Iron and Steel Co. Hebei, Tangshan 2,300 
Do. | Wuhan Iron and Steel (Group) Co. Hubei, Wuhan 8,000 
Do. Anshan Iron and Steel (Group) Co. Liaoning, Anshan 10,000 
Do. Benxi Iron and Steel Co. Liaoning, Benxi 2,700 
Do. Baotou Iron and Steel and Rare Earth Co. Nei Mongol, Baotou 3,500 
Do. Baoshan Iron and Steel (Group) Corp. Shanghai 10,000 
Do. Shanghai Iron and Steel Co. Ltd. do. 6,000 
Do. Taiyuan Iron and Steel Co. Shanxi, Taiyuan 2,500 
Do. Panzhihua Iron and Steel (Group) Co. Sichuan, Panzhihua 3,000 
Lead Baiyin Nonferrous Metals Co. Gansu, Baiyin 50 
Do. Shaoguan Smelter Guangdong, Shaoquan 35 
Do. Jiyuan Smelter (Yuguang Gold-Lead Co. Ltd.) Henan, Jiyuan 55 
Do. Hanjiang Smelter Hubei, Luhekou 50 
Do. Shuikoushan Mining Bureau Hunan, Hengyang 30 
Do. Zhuzhou Smelter Hunan, Zhuzhou 80 
Do. Shenyang Smelter Liaoning, Shenyang 70 
Do. Kunming Smelter Yunnan, Kunming 20 
Magnesium Fushun Aluminum Plant Liaoning, Fushun 5 
Do. Minhe Magnesium Plant Qinghai, Minhe 7 
Nickel, refined Jinchuan Nonferrous Metals Corp. Gansu, Jinchuan 40 
Do. Chengdu Electro-Metallurgy Factory Sichuan, Chengdu 5 
Petroleum, crude Shengli Bureau Hebei, Shengli 33,350 
Do. Daqing Bureau Heilongjiang, Daging 55,000 
Do. Liaohe Bureau Liaoning, Liaohe 15,000 
Do. Bohai Offshore Oil З Воћаі 4,000 
Do. Nanhai East Corp. Nanhai 5,000 
Potash Ministry of Chemical Industry Qinghai 40 
See footnotes at end of table. 
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TABLE 2--Continued 
CHINA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies 1/ Location of main facilities capacity e/ 
Rare earths Gansu Rare Earths Co. Gansu, Baiyin xu "94 
Do. Jiangxi Rare Earths Co. Jiangxi, Nanchang 1 
__Do. Zhujiang Smelter Guangdong, Guangzhou mp 5 
. Do. mE Baotou Iron and Steel and Rare Earths Corp. Nei Mongol, Baotou 25 
Do | Shanghai Yaolong Nonferrous Metals Co. = Shanhaü ы: 2 
Sat — — — Б Ministry of Chemical Industry || Anu — —— 200 
Do. do. Qinghai 320 
Talc China National Nonmetallic Industry Corp. Guangxi, Longshen 130 
Do. do. Liaoning, Haicheng 50 
Do. do. Shandong, Qixia BE. 
Tin, smelter Dachang Mining Administration Guangxi, Dachang ЕЕ E 
Do Yunnan Tin In Co. Yunnan, Gejiu 20 
Do. Laibin Smelter Yunnan, Laibin i-o 12 
Titanium Zunyi Titanium Plant Guizhou, Zunyi "mE 5 
Do. Fushun Aluminum Plant Liaoning, Fushun IRAN 
Tungsten, concentrate _ China National Nonferrous Metals Industry Corp. Guangdong, Guangxi, Hunan, 60 
ысы Jiangxi, and Zhejiang MEN 
Zi — Northwest China Lead-Zinc Smelter Gansu, Baiyin | 50 
Do. |. Shaoquan Smelter dong, Sh |. 160 
Do. Liuzhou Zinc Products Factory Guangxi, Liuzhou 32 
Do. Shuikoushan Mining Bureau Hunan, Hengyan 28 
Do. Zhuzhou Smelter Hunan, Zhuzhou 250 
Do. Huludao Zinc Smelting Co. Liaoning, Huludao 1320 
Do. Shenyang Smelter Liaoning, Shenyang ener 20 
Do. Гайып Smelter Yunnan, Laibin Е 50 


e/ Estimated. NA Not available. 
1/ Companies are owned by either the State Government or Provincial Government. 
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TABLE 3 
CHINA: EXPORTS OF SELECTED MINERAL COMMODITIES IN 1998 


(Metric tons) 
Value 
_ Quantity (thousands) _ 
METALS Б 
Aluminum: ui | 
Bauxite 80,000 $7,107 
Alumina 30,000 9,357 
Metal and alloys: 
Unwrought 326,898 447,696 
Semimanufactures 109,354 242,723 
Antimony metal, unwrought 18,946 27,143 
Barium sulfate 1,770,000 68,679 
Copper, metal and alloys: 
Unwrought Е m Н | P 121,415 205,582 
. Semimanufacures — —— —— 1 — 29343. 303933 
Iron and steel: ^ — — — —  —— —  — 
Ferrosilicon 270,000 = 145,365 
_ Pig iron and cast iron 420,000 — 324481 
Steel: _ 0 0 0 0 0 0 0 0 0 000000 000 
.. Basandrds — — .— — à 1 — à— à 1 —  à$510000 vX—  ——— 159,600 
. Sheets and plates —  — à à 1770000 (| — 9 605,145 
. Tube andpipe — 310,000 . 320,307 
Magnesium carbonate and oxide 2,050,000 249,600 
Manganese, unwrought | 68,804 75,679 
Tin, metal and alloys, unwrought 53,573 266,950 
Tungsten: 
Tungstates 12,675 59,184 
Ore 190 394 
Zinc: 
Metal and alloys, unwrought 382,894 402,308 
Oxide and peroxide 57,448 48,006 
INDUSTRIAL MINERALS 
Cement 8,200,000 290,457 
Fluorspar 1,320,000 129,474 
Graphite, natural — 180,752 42,876 
Talc = — 700,000 — | 55,907 
Е MINERAL FUELS 
Coal _ КИ, Е MSN 32,290,000 1,067,788 
Coke, semicoke В 11,460,000 789,390 
Petroleum: 
Crude oil 15,600,000 1,527,450 
Refinery products 4,360,000 738,906 


Source: China's Customs Statistics (1998.12). 


9.22 i THE MINERAL INDUSTRY OF CHINA— 1998 


ТАВГЕ 4 
CHINA: IMPORTS OF SELECTED MINERAL COMMODITIES IN 1998 


(Metric tons) 
Value 
Quantity (thousands) 
METALS 
Aluminum: 
Alumina 1,570,000 $354,219 
Metal and alloys, unwrought 306,988 397,169 
Semimanufactures 341,294 844,918 
Scrap 277,168 168,163 
Chromium, chromite 710,000 80,887 
Copper: 
Ore 1,180,000 458,313 
Metal and alloys, unwrought 268,399 473,250 
Semimanufactures 546,625 1,374,704 
Scrap 956,644 258,948 

Iron and steel: 

Iron ore = = 51,770,000 — 1 | 1,467,763 

. Pig iron and cast iron | | 20,000 m 4,076 
Steel: 

Bars and rods 2,760,000 828,632 
Seamless pipe 770,000 743,485 
Shapes and sections 320,000 145,053 
Sheets and plates 8,340,000 4,283,486 

Manganese ore 1,180,000 90,334 

INDUSTRIAL MINERALS 

Diamond kilograms 538 301,148 

Fertilizers: 

.. Compound fertilizers 8,500,000 1,761,542 
Potassium chloride 5,120,000 606,271 
Potassium sulfate 530,000 114,591 
Urea 120,000 17,221 

Sodium carbonate 84,238 12,932 

Titanium dioxide 79,134 121,744 

MINERAL FUELS 

Coal 1,580,000 68,454 

Petroleum: 

Crude oil uM | 27,320,000 13274537 

. Refinery products — | = 21,740,000 2,405,176 


Source: China's Customs Statistics (1998.12). 
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THE MINERAL INDUSTRY OF 


FIJI 


By Travis Q. Lyday 


The economy of the Republic of Fiji, a volcanic archipelago 
in the southwestern Pacific Ocean, is agrarian, depending 
primarily on the sugar industry but also having a large 
subsistence sector. The mineral industry is a vital part of the 
economy, contributing about 3% to Fiji's gross domestic 
product (GDP), with the sugar industry typically contributing 
about 896. Gold is the basis of Fiji's minerals industry, 
accounting for nearly all of the contribution to the country's 
GDP from the mining and quarrying sector. Unrefined gold 
mined in Fiji is the country's third-largest contributor to export 
earnings, after the sugar and garment manufacturing industries. 

During 1998, Fiji's gold was produced from two 
operations—the underground Emperor Mine, sometimes called 
the Vatukoula for the town nearby, 100 kilometers northwest of 
the capital at Suva in the north of the main island of Viti Levu, 
and the Mount Kasi Mine in south-central Vanua Levu, Fiji's 
second largest island. Although Mount Kasi was Fiji's first 
economical gold producer, operating continuously from 1932 to 
1946, it was soon surpassed by the mine at Vatukoula, where 
epithermal vein deposits within the Tavua Caldera have been 
the resource for continuous gold production since 1933. After 
lying unworked for nearly 50 years, the Mount Kasi Mine was 
reopened in 1997 by Pacific Islands Gold (Fiji) Ltd., a 
subsidiary of Australia's Pacific Islands Gold NL. In June, 
Pacific Islands Gold suspended mining at Mount Kasi because 
of the fall in the world gold price (Islands Business, 19982). 
The mine was purchased in August by Burdekin Resources NL 
of Australia. Burdekin estimated the cost to restart the mine at 
more than $18 million (Pacific Islands Monthly, 1998). The 
Emperor Mine, owned by Australia's Emperor Mines Ltd., also 
produced byproduct silver and, until 1980, recovered significant 
amounts of selenium and tellurium oxides. At yearend, 
Emperor Mines was embroiled ina hostile takeover bid by 


? 


South African gold miner Durban Roodepoort Deep (Islands 
Business, 1998b). 

Polymetallic deposits in Fiji typically have high precious- and 
base-metal grades. А number of base-metal sulfide deposits, 
disseminated porphyry copper deposits, epithermal precious 
metal deposits, residual bauxite deposits, and manganese and 
heavy mineral sands deposits previously have been identified 
and evaluated. None, however, has been demonstrated to have 
sufficient tonnage to be economically viable, thus gold and 
associated silver were the only commodities mined in 1998. 

Fiji's mineral industry also consists of a cement plant next to 
the harbor at Suva and several quarries for the production of 
crushed gravel and stone, limestone, and coral and river sands. 
The cement plant has been operated by Fiji Industries Ltd. since 
it was commissioned in 1961. 
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TABLE 1 
ЕШ: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 e/ 1998 e/ 
Cement, hydraulic 93.600 91,200 83,500 84,000 80,000 
Gold, mine output, Au content kilograms 3,535 3,496 4,452 4,500 4,000 
Silver, mine output, Ag content do. 1,498 2,083 1,882 2,500 2,000 


e/ Estimated. 
1/ Table includes data available through April 7, 1999. 


2/ In addition to the commodities listed, crushed and dimension stone, sand and gravel, and sand for cement manufacture are produced, but there are 


insufficient data to make reliable estimates of quantities. 
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THE MINERAL INDUSTRY OF 


INDIA 


By Chin S. Kuo 


India was forecast to have a slow gross domestic product 
(GDP) growth rate of 6% by the Confederation of Indian 
Industry. The budget deficit stayed around 6% of GDP and 
inflation was up to 6.5%. Low industrial growth of 6.5% was 
the result of inadequate investment in infrastructure, a 
slowdown in investment, and limited use of existing capacity. 
Export growth stood at 396, while imports grew by 4%. The 
Government increased petroleum and natural gas prices to bring 
them closer to international prices. 

The present uniform duty of 3096 was imposed on all forms 
of copper imports, whether primary, scrap, or semifinished. 
The Government tax reforms committee suggested a graded 
duty on copper starting with 1096 on waste/scrap, 2096 on 
unwrought metal, and 3096 on wrought products. А duty 
difference of 2096 was suggested between raw materials and 
finished products. The copper processing industry suggested 
the import duty on wrought copper and copper alloys be raised 
from current 30% to 4596 so that a duty differential of 1596 was 
kept between wrought and unwrought copper. The country's 
duty on gold imports was 596. There were nine States and 
commercial institutions which were exempt from needing an 
import license. The Government withdrew the 4% special 
additional duty imposed on seven imports—coking and non- 
coking coal, coke, ferronickel, graphite electrodes, limestone, 
charged nickel, and nickel oxide sinter. 

India is endowed with extensive mineral resources and there 
15 a wide variety of mineral commodities being explored, 
developed, and mined. The country produced some 70 mineral 
commodities ranging from various ores, ferrous metals, 
nonferrous metals, and industrial minerals, to all kinds of 
mineral fuels and related materials. (See table 1.) 

The Geological Survey of India identified new diamond and 
gold belts with a potential for commercial extraction. 
Kimberlites in the Raipur district of Madhya Pradesh and in the 
Maddur region of Andhra Pradesh were geologic features that 
could host diamond resources. Four gold provinces had been 
defined—Attapadi and Appil-Markada belts in Kerala, 
Dharwar-Shimoga belt in Karnataka, Siwalik belt in a 
Himalayan mountain range, and in Gondwana basin in eastern 
India. New phosphorite deposits were discovered near the 
Chennai coast in India. 

The Government approved 11 prospecting licenses in May. 
Only 36 licenses had been issued in the first 8 months of 1998 
and all but 4 had been issued by the State of Rajasthan. 
Recipients of the licenses included Phelps Dodge Corp. of the 
United States, which was granted a 2,742-square-kilometer 
(km?) copper and associated minerals prospecting concession in 
the eastern State of Bihar. Metdist of the United Kingdom, 
Meridian Peak Resources Corp. of Canada, and White Tiger 
Resources of Australia were granted three exploration licenses 
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each. The last was awarded to Geo-Mysore Services Ltd. Rio 
Tinto Plc's application for a prospecting license for base metals 
at Ajmer, Rajasthan, also was approved. In August, the 
Government offered 47 oil exploration blocks for bidding. 

The Government attempted to revive the financially troubled 
Indian Iron & Steel Co., a subsidiary of Steel Authority of India 
Ltd. (Sail), by including a global tender to privatize the 
company. (See table 2.) The company's Burnpur works was 
operating at only 3896 of its 1.5-million-metric-ton-per-year 
(MU yr) capacity because of a cash shortage and a lack of 
demand for its products. The Government planned to sell a 
3096 stake in aluminum producer, National Aluminium Co. Ltd. 
(Nalco), in 1999. Its equity in Nalco was 87.15% after selling a 
12.85% stake in 1998. The Government also planned to dispose 
of a 49% stake in Bharat Aluminum Co. Ltd. (Balco) and had 
sold off 25% of its stake in Hindustan Zinc Ltd. and 27% of its 
stake in Hindustan Copper Ltd. 

The Government continued the policy of phased dismantling 
of its administered pricing mechanism. Price controls on five 
products—aviation fuel, diesel, gasoline, kerosene, and 
liquefied petroleum gas (LPG)—would be retained, and seven 
products, including naphtha, would be regulated. Crude oil 
producers would be paid 75% of international prices, subject to 
the current floor price allowed. 

The power policy includes a competitive and transparent 
bidding process for large projects, and simplified guidelines for 
technical and economic approvals by the Central Electricity 
Authority. No tariff would be less than 50% of the cost of 
producing power. Foreign companies would be given automatic 
approval for 100% equity ownership of power generation, 
transmission, and distribution projects costing up to $355 
million. 

The Indian State of Orissa approved a comprehensive mining 
policy to open up the mining of diamonds, gemstones, and gold 
to foreign investors and the private sector. The State also 
approved startup measures to help Orissa Mining Corp. form 
joint ventures with foreign and domestic mining companies for 
diamond and gold exploitation. 

Balco awarded a $23 million project for a 40,000-metric-ton- 
per-year (t/yr) new cold-rolling mill to Fata Hunter of Italy. 
The new mill was to be commissioned by March 2000 and raise 
the company’s capacity to 70,000 t/yr for cold-rolled products. 
The project also would cover a super caster of 20,000 t/yr 
capacity for Balco’s Korba smelter (Metal Bulletin, 1998b). 

After a $413 million, 3-year modernization and expansion 
program, Hindalco Industries Ltd.’s aluminum smelting 
capacity rose by 32,000 to 242,000 t/yr, while its alumina 
capacity increased by 100,000 to 450,000 t/yr (Metal Bulletin, 
1998g). The company was building an aluminum alloy wheels 
plant in Silvassa, which would cost $19 million and have a 


capacity of 300,000 wheels per year. The plant could be 
expanded to 500,000 wheels per year. Hindalco expressed an 
interest in buying 12.89% of ailing Pennar Aluminium Co. at 
Hyderabad for $40.5 million. Pennar was one of the largest 
producers of sheets and conductors and had two aluminum 
rolling plants in Nagpur. Hindalco also enlisted Kaiser 
Engineering/Bechtel of the United States to conduct a detailed 
technical and economic feasibility study of its greenfield Aditya 
aluminum project in Orissa. The project would cost $1.4 billion 
to $2.1 billion and include a 700,000-t/yr to 1-Mt/yr alumina 
refinery and a 150,000 to 250,000-t/yr aluminum smelter. 

Indian Aluminium Co. Ltd. (Indal) is one of the largest 
manufacturers of aluminum sheet products in India and a 
dominant domestic market supplier in standard and special 
grades of alumina. Indal had no objection to the acquisition of a 
majority stake of up to 54.6% in its equity by Alcan Aluminium 
Ltd. of Canada. Alcan currently holds a 34.6% interest in Indal 
and made an offer for an additional 20% of the equity with $59 
million in March in response to the opening offer made by 
India’s Sterlite Industries in February (Metal Bulletin, 1998a). 
Later, Sterlite raised its bid to $193 million for a majority 52% 
stake in Indal. The company planned to invest more than $378 
million over a 4-year period to raise capacities. Alumina 
capacity was to be expanded by 173% and sheet and foil rolling 
capacity by between 50% and 60%. Indal has a 220,000-t/yr 
alumina capacity at Belgaum in Karnataka and a 72,000-t/yr 
capacity at Muri in Bihar. The company also produced 45,000 
t/yr of special alumina at the two sites. Indal's 30-year bauxite 
mining leases were due to expire in 1998, which might affect 
the supply of raw material to its Belgaum plant. 

In another development, Alcan joined with Indal as equity 
partners (2096 each) in the proposed $1 billion Utkal alumina 
project. Other partners in the project are local Tata Industries 
Ltd. (2096) and Norsk Hydros SA (4096) of Norway. 
Construction would start by the end of 1998, and the project 
was expected to be commissioned by 2002. The first phase 
would be the construction of the 1-Mt/yr alumina refinery, and 
the second phase would increase its capacity to 2 Mt/yr. The 
project was granted a mining lease for the Baphlimali bauxite 
mines with estimated reserves of 198 million metric tons (Mt) 
(Metal Bulletin, 1998d). Also, Larsen and Taubro Ltd. planned 
to construct an export-oriented alumina plant and would 
become a minority partner in the project. The plant was 
designed to have a capacity of 1 Mt/yr and expected to require 
an investment of $1 billion. 

The State of Gujarat (1296 stake) was planning to construct a 
$541 million, 750,000-t/yr alumina plant in the Kutch district 
with U.S. investment (39%) from Ambassador Group 
International and Jefferies & Co. The remaining 4996 was to be 
offered to financial institutions, banks, and the public. 
Reynolds Metals Co. of the United States would prepare a 
feasibility study for the project by the end of 1998. The project 
would entail a 90-megawatt (MW) powerplant and a water 
desalination plant. Reynolds Aluminum would buy back the 
alumina for export to the Middle East for consumption in that 
region. 

Indal's 25,000-t/yr secondary ingot plant at Taloja was 
producing around 1,000 metric tons per month (t/m) but 
increased output to 1,500 t/m in June. The company secured its 
domestic sources of scrap and imported some materials under 
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the duty-free scheme. Indal might slow down its plan for 
expansion at Taloja until a more reasonable duty structure was 
in place. 

Nalco, a primary aluminum producer, planned to increase its 
output and exports, but suffered a setback due to extensive pot 
failures caused by electrical problems and excessive heat. The 
company normally produced about 200,000 t/yr of primary 
aluminum. The plant at Angul has a designed capacity of 
230,000 t/yr with two potlines of 240 pots each. In December, 
the total number of pots in operation was 344 and output of 
aluminum was estimated at between 155,000 metric tons (t) and 
160,000 t. Nalco's current capacity at the alumina refinery is 
800,000 t/yr. A $900-million expansion program was planned 
to increase the aluminum smelting capacity to 345,000 t/yr, the 
alumina refining capacity to 1.6 Mt/yr, and the bauxite mining 
capacity to 4.8 Mt/yr. 

Sterlite Industries planned to proceed with its proposed $705 
million aluminum smelter in Orissa. The first phase involved 
the construction of a 125,000-t/yr aluminum smelter and a 375- 
MW coal-fired powerplant over 3 years. In the second phase, 
the smelter's capacity would be increased to 250,000 t/yr and 
that of the powerplant to 675 MW (Metal Bulletin, 1998p). A 
technical agreement with Pechiney of France, an aluminum 
producer, was signed. Sterlite Industries would purchase 
alumina from Nalco. Sterlite Industries’ subsidiary, Madras 
Aluminium Co. Ltd., operated its smelter at over capacity to 
produce 25,400 t of aluminum. 

In the Indian aluminum extrusion industry, Indal and Norsk 
Hydro of Norway took a majority stake in Orissa Extrusions, 
which had a capacity of around 8,000 t/yr. Hindalco increased 
its extrusion capacity from 10,400 to 13,000 t/yr. Total capacity 
of aluminum extrusions was around 143,000 t/yr and production 
was estimated at between 70,000 and 75,000 t/yr. 

Apar Ltd. of India and Al Ghurair Group of Dubai set up a 
new aluminum wire rod plant in Dubai. The plant would cost 
$4 million and start production in September 1999. The initial 
capacity would be 1,500 t/yr and be increased to 2,000 t/yr in 
the future. Apar was to buy back at least 25% of rod 
production. The companies operate similar facilities in India. 

India produced about 1.4 Mt/yr of chrome ore, of which 
around 500,000 t were exported. The State of Orissa has more 
than 96% of the chromite deposits in the country. Chrome ore 
producer, Facor, challenged the State of Orissa’s decision to 
appoint a contract mining agent for the Sukinda chromite 
deposits. The State's move had been rejected by the Ministry of 
Steel and Mines. The State retained 5096 of the 855 hectares of 
the chrome ore lease area, and the balance was given to Facor, 
Ispat Industries, Jindal Strips, and the contract mining agent. 

State-owned Hindustan Copper is producing primary copper 
and has copper mines and a smelter (16,000 t/yr) in Bihar in 
addition to other facilities (a 45,000-t/yr smelter) in the western 
State of Rajasthan. At its Ghatsila smelter, the capacity will be 
raised from 16,000 to 25,000 t/yr (Metal Bulletin, 1998h). The 
Khetri smelter will be expanded to 100,000 t/yr using 
Outokumpu technology. Domestic production capacity was 
47,000 t/yr with imports of 250,000 t/yr. Demand for refined 
copper was projected to rise to 847,000 t/yr by 2002. Demand 
growth was projected at an annual rate of 7.5% to 9% because 
of the country's increased power generation. 

Indo-Gulf Fertilizers & Chemicals Corp. Ltd.'s new 100,000- 
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t/yr custom copper smelter in Gujarat came into operation in 
late May and had achieved capacity utilization of 65%. The 
smelter, which employs Outokumpu technology, produced 
copper cathodes and was designed for a capacity expansion to 
150,000 t/yr by 2001 with an additional investment of $84 
million. Capacity utilization was expected to reach 85% in 
1999. Copper concentrates would come from Chile, Indonesia, 
and Malaysia and total 575,000 t in 1999. The company 
commissioned its 35-MW captive powerplant in September. 
Other new copper smelter projects in India included Metdist's 
smelter at Pipavav in Gujarat, Sterlite Industries' smelter at 
Tuticorin in southern India, and SWIL Ltd.'s smelter at 
Jhagadia in Gujarat. 

SWIL's new copper smelter in Gujarat began trial production 
in December. The $143 million, 50,000-t/yr plant using 
Boliden technology was expected to operate at between 6596 
and 70% in the first year of operation. Boliden Contech AB of 
Sweden would invest $2.1 million in the company. Sterlite 
Industries’ copper smelter expansion from 100,000 to 150,000 
t/yr was to be completed by the end of 1999. Its smelter started 
operation in late 1997 and reached 90% of design capacity in 
October. However, a court in Madras ordered the interim 
closure of its Tuticorin copper smelter in Tamil Nadu in 
November in response to petitions filed by environmental 
groups. The smelter employed around 1,500 people and has a 
capacity of 100,000 t/yr of copper. 

Binani Group finalized expansion plans and was set to invest 
$100 million in its copper mining ventures in Zambia. The 
investment plan would cover the copper project in Muliashi 
North, refurbishment of a copper smelter, and the construction 
of a new acid plant. Copper production capacity was expected 
to reach 100,000 t/yr by 2002. Mining consultant Kilborn SNC 
Lavalin was assigned the feasibility contract of the Muliashi 
North project (Metal Bulletin, 1998c). 

A joint venture between Finolex Cables and Essex 
International of the United States began operations at a new 
continuous casting facility in Goa. The plant would supply 
copper rod to Finolex for its electrical and communications wire 
making operations. Output from the plant was expected to 
reach 45,000 t/yr. Finolex is India's largest electrical cable 
producer. 

National Mineral Development Corp. (NMDC), India's 
largest producer and exporter of iron ore, planned to open two 
new mines in the Bailadila area where it has the richest iron ore 
deposits in India (Metal Bulletin, 1998m). The expansion 
program was likely to cost $102 million. Iron ore shipments out 
of the port of Visakhapatnam were temporarily disrupted in 
June because of equipment failures. NMDC exported about 4 
Mt of Bailadila ore in 1998. The company also proposed to 
increase the capacities of the Kumaraswamy mines in Karnataka 
from their present 400,000 to 700,000 t/yr. NMDC signed a 
tentative deal with Sail and a Russian company to set up a pig 
iron plant using the Romelt process near Jagdalpur. The plant 
would use tailings generated by the iron ore mining operations. 

The opening of the broad gauge railway line from Karnataka 
to Goa and the use of Panjim as a second port for iron ore 
exports, the main port being Mormugao, had dramatically 
increased the export of iron ore through Goa. Belgium, China, 
Italy, Japan, the Republic of Korea, the Middle East, the 
Netherlands, Pakistan, and Romania were destinations for Goa 
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exports. 

NMDC, Sail, and the State government of Madhya Pradesh 
signed a memorandum of understanding with Indian Railways 
to build a 182-kilometer (km), $32 million broad gauge rail line 
linking the Dalli Rajhara iron ore mine, which serves the Bhilai 
steel plant, to a new $177 million mining complex at Rowghat. 
The Dalli Rajhara reserves became exhausted and Bhilai plant 
needed more ore to feed its expansion program. Rowghat was 
reported to have reserves of 750 Mt of iron ore (Metal Bulletin, 
19980). The rail line would go farther, linking Rowghat with 
Jagdalpur where some NMDC mines are located. 

Rio Tinto Plc (5196) and Orissa Mining Corp. (4996) would 
spend $18 million to establish the viability of mining iron ore in 
the State of Orissa. Orissa accounted for 3396 of India's iron 
ore reserves of 12,750 Mt (Financial Times, 1998). Orissa 
Mining transferred two blocks at Gandhamardan and Malangtoli 
with deposits of more than 800 Mt to the joint venture. 
Infrastructure development included the establishment of a 260- 
km railway link between the mines and Paradip port. One-half 
of the mined iron ore was to be sold abroad. The domestic 
market would be three new steel plants and two existing plants 
in Orissa. - 

The Government levied antidumping duties on imports of 
Chinese coke at the rate of $42.50 per metric ton from May 
until November 1998. The present duty was at 1596. Pig iron 
producers imported around 1.1 Mt/yr of metallurgical coke from 
China. Australia and Japan were irregular suppliers. The 
capacity of the domestic coke industry was around 500,000 t/yr. 
India became an important exporter of pig iron, accounting for 
596 of the total world market of 15 Mt. Most of the exports 
were from the Vizag steel plant and Sail's Bhilai plant. The 
country's pig iron capacity was around 3.3 Mt/yr. The Vizag 
plant suspended the production of pig iron for export in 
September because the price in the international market 
declined sharply. 

Some producers of direct reduced iron (DRI) called for an 
increase in the import duty on ferrous scrap from 5% to 25% to 
avoid unwanted imports. But Essar Steel, India's largest 
consumer of imported scrap and producer of DRI, strongly 
opposed the raise. Essar imported between 300,000 and 
400,000 t/yr of scrap and produced 1.73 Mt/yr of DRI. 

Glencore of Switzerland might supply some of Essar's future 
scrap imports to the Hazira steelworks in the State of Gujarat in 
return for supplies of iron ore pellets from Essar's new 
pelletizing complex at Vizag. The pellet plant has a capacity of 
3.3 Mt/yr (Metal Bulletin, 1998e). Iron ore pellets were 
exported to Belgium and China and consumed domestically by 
Ispat Industries at Dolvi in Maharashtra and Essar at Hazira in 
Gujarat. Essar wanted to install a beneficiation plant near the 
Bailadila iron ore mines in Orissa and build a 280-km slurry 
pipeline from mine to port. Essar also wanted to build another 
4.5-Mt/yr Lurgi pelletizer at Vizag to have a total capacity of 
7.8 Mt/yr of direct reduction grade pellets at a cost of $150 
million. The project would be completed in 2001. In another 
development, the company was planning to build a new cold- 
rolling mill at its complex near Hazira. 

Ispat Industries’ plan to build a $300 million, 1.4-Mt/yr 
Bahrain-based DRI plant was delayed because of the financial 
situation in Asia. The Gulf Investment Corp. showed an 
interest in participating in the plant and the Japanese trading 
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group, Mitsui Corp., was negotiating over a likely 20% stake. 
The financial situation in Thailand also caused Ispat Industries 
to shelve the plan to build a DRI plant there. 

Ispat Industries operates a 1.2-Mt/yr Midrex DRI 
megamodule at Dolvi in Maharashtra. The plant was being 
further expanded to produce about 1.8 Mt/yr at a cost of $6 
million. A planned modification would raise the number of gas 
reformer tubes from 1,500 to 1,800. Midrex also was 
examining the possibility of developing the module to produce 
up to 2.2 Mt/yr in the future. 

Ispat Industries cast the first slab from the meltshop at its 
$1.24 billion new plant at Dolvi in the State of Maharashtra 
(Metal Bulletin, 1998k). Trial runs on the new hot strip mill 
began in February. The plant uses the Conarc steelmaking 
process. The company expected a yield of 96% from liquid 
steel to coils. The plant was designed to make hot strip 1.2 to 6 
millimeters (mm) thick with the maximum width of 1,545 mm. 
A one-furnace, one-caster operation was envisaged for 1998. 
Full production at 3 Mt/yr was not expected until the new Ispat 
Metallics blast furnace was to come on-stream in 1999. The 
company’s cold-rolling mill in Nagpur would take 300,000 to 
400,000 t of hot-rolled coil for captive consumption. Export 
target was set at 60% of the total production capacity. The blast 
furnace was designed to produce 2 Mt/yr of hot metal and 
would use 70% pellet and 30% lump or sinter with imported 
coke. 

Essar Steel was planning to raise its hot-rolled coil capacity to 
3 Mt/yr by the addition of a blast furnace and other facilities. A 
new 1.2-Mt/yr skin-pass mill to produce hot-rolled coil from 1.6 
mm to 6 mm thick began production. The plant has two slitting 
lines and two shearing lines. The company claimed to have a 
domestic market share of 20% for hot-rolled coil and to be 
India's largest exporter of hot-rolled coil to the Americas, 
Europe, the Middle East, and Southeast Asia. 

Ramanasekhar Steel Ltd. (RSL) set up a $2.6 million, 90,000- 
t/yr coil processing center near Chennai in southern India and 
acted as a consignment agent for Essar Steel. RSL also had 
further plans to build a $5.9 million galvanizing and corrugating 
line using equipment from Japan. 

Bellary Steels & Alloys Ltd. was building a new 500,000-t/yr 
long products plant, which was due to come on-stream in 2000, 
thus increasing the company's capacity to 1 Mt/yr. Concast 
India was contracted to provide a 4-strand continuous billet 
caster. Bellary issued a letter of intent for the supply of a 
400,000-t/yr wire rod rolling mill from Kvaerner Metals (Metal 
Bulletin, 19981). 

Tata Iron & Steel Co. planned to start production at its new 
$378 million, 1.2-Mt/yr cold rolling mill in September 2000 
after placing orders for the plant's equipment with Hitachi 
Heavy Industries and Mitsubishi Corp. of Japan. The mill was 
to be built adjacent to the new hot strip mill at the company's 
Jamshedpur works in the State of Bihar (Metal Bulletin, 1998q). 

Jindal Strips, a large Indian producer of stainless steel and 
cold-rolled products, completed the capacity expansion of its 
stainless steel works to 250,000 t/yr. The company and other 
stainless steel producers protested against the imposition of an 
additional 8% import levy on nickel, which together with the 
old levies added up to 25%. Traders might import alloy and 
special steels, as they were exempt from the 896 additional duty. 

Sail put up for sale the hot- and cold-rolling mills at its 
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stainless steel strip plant at Salem in Tamil Nadu, which 
produced flat products. The company delayed rod and light 
section mills at Durgapur and the upgrade of two cold-rolling 
mills at Bokaro and Rourkela. It also put back investment at its 
mill in Bhilai and cut production at its alloy steel plant at 
Durgapur. 

Canara Steel of India, Co-Steel Sheerness of the United 
Kingdom, and Gamma Engineering Ltd. of Canada planned to 
build a $210 million structural shapes mill in Mangalore on the 
west coast of India. The new mill with a miniblast furnace 
would produce about 500,000 t/yr of bars, flats, angles, and 
other structural shapes. Financing had been arranged. 

Raymond Ltd. of India pulled out of a planned joint venture 
with Thyssen Krupp Stahl (TKS) of Germany. TKS was to take 
a 7496 stake in Raymond's electrical sheet production. 
Raymond's plant at Nashik has a 50,000-t/yr capacity for grain- 
oriented and nonoriented electrical sheet. It also produces 
100,000 t/yr of cold-rolled close annealed strip (Metal Bulletin, 
1998n). 

Total capacity of charge chrome and high carbon ferrochrome 
in India was around 1 Mt/yr, or about 1596 of world production 
capacity. About 29 plants with a total capacity of 230,000 t/yr 
were idled. Given the rise in ferrochrome prices in the world 
market, India could become a major producer of ferrochrome 
(Metal Bulletin, 1998f). Four ferroalloys producers in Orissa, 
Facor, Ispat Alloys, Tatas, and Nava Bharat, have a combined 
production capacity of 150,000 t/yr of high carbon ferrochrome 
and 50,000 t/yr of silicomanganese. 

Binani Industries planned to set up a new 70,000 t/yr lead 
smelter and a new 100,000 t/yr zinc smelter in the State of 
Gujarat on greenfield sites. The company also planned to 
expand its existing zinc smelter at Alwaye in the State of Kerala 
from 30,000 to 40,000 t/yr in 18 months. Binani Industries had 
long-term contracts with Western Metals of Australia for the 
supply of zinc concentrates to the Alwaye smelter. The 
company imported about 60,000 t/yr of zinc concentrates from 
Australia and other countries and was in talks with Western 
Metals for establishing a joint venture to secure supplies of zinc 
concentrates for the new smelter. 

Hindustan Zinc planned to build a 60,000- to 100,000-t/yr 
zinc smelter near Udaipur in Rajasthan. Kvaerner Metals of 
Norway was awarded the $188 million contract. A feasibility 
study was started in April and due to be completed in December 
1998. If commissioned, the smelter would be India's fifth and 
increase the company's output by 4096 from the current 149,000 
Uyr. The first phase of the operations, bringing production to 
60,000 t/yr, was expected to come on-stream in 2001 with the 
increase to 100,000 t/yr beginning the following year (Metal 
Bulletin, 19981). The company had invested $42 million in 
developing the Rampura-Agucha zinc-lead mines in Rajasthan. 
Hindustan Zinc's Vizag lead smelter has an installed capacity of 
22,000 t/yr but was operating at around 30% capacity. 

The Foreign Investment Promotion Board approved a 
proposal to form a joint venture between Hindustan Zinc and 
BHP Minerals International Exploration Inc. of Australia. The 
joint-venture company was to prospect for base metal deposits 
in Rajasthan and develop economically viable mineral 
occurrences. 

India’s secondary zinc producers, which together have a 
capacity of 50,000 t/yr, were fighting to have zinc skimmings, 
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ash, and dross designated as nonhazardous secondary raw 
materials. Zinc ash, skimmings, and dross were currently 
imported into India, but only under a special license (Metal 
Bulletin, 1998j). 

Manganese Ore India Ltd. planned to produce 670,000 t of 
manganese ore in fiscal year 1998-99 and expand its production 
level to 800,000 t of ore by 2000-01. The company was to 
commission a $1.3 million, 10,000-t/yr ferromanganese plant 
near its mines. А 23-MW powerplant was being built at a cost 
of $10.6 million to supply power to the ferromanganese plant 
and the mines. The company also was building a second 
electrolytic manganese dioxide plant with a capacity of 1,200 
t/yr at its Dongri Buzurg Mine at a cost of $4.7 million and a 
2,000-t/yr manganese sulfate plant at a cost of $1.9 million. 

Domestic cement production reached 80 Mt/yr. There were 
some 115 individual cement plants with a total capacity of 100 
Mt/yr. The Birla Group of companies accounted for 24% of the 
country's capacity. Associated Cement Companies remained 
the largest individual cement producer in India with a combined 
capacity of 9.9 Mt/yr. Singhania Group had a combined 
capacity of 7.1 Mt/yr. Seven cement projects with a total 
capacity of 7.8 Mt/yr were to commence commercial production 
by March 1999 (International Cement Review, 1998, p. 157). 
In 1998, total cement consumption moved up by only 3% to 
75.7 Mt from the year before. Growth in demand came from 
housing construction and infrastructure development. Cement 
exports of 4.3 Mt were mainly to Bangladesh, Nepal, and other 
destinations including Sri Lanka and the Maldives. 

Indian Rayon and Industries Ltd. planned to sell its cement 
division to Grasim Industries Ltd. Grasim had acquired Dharni 
Cement and Shree Digvijay Cement Co. Ltd. and thus would 
consolidate its cement operations with a capacity of 10.7 Mt/yr. 
Both Grasim Industries and Indian Rayon are subsidiaries of 
Birla Group. In another development, Tisco sold its cement 
operations for $130 million to Lafarge Group of France in order 
to concentrate on its core business of steel and raise funds for its 
expansion plan. Tisco's cement plants had a total capacity of 
1.8 Mt/yr (Lafarge press release, December 21, 1998, Major 
development by Lafarge in India, accessed January 20, 1999, at 
URL http://www.lafarge.com/htm). Many cement 
manufacturers rely on imported coal as an energy source in the 
production of cement. The Government proposed 8% hike in 
import duty of coal and the cement producers would have to 
increase the prices of their products. 

De Beers and Rio Tinto submitted tenders for licenses to 
explore and mine diamond occurrences in the State of Madhya 
Pradesh. The tenders were rejected because neither company 
would adhere to the conditions set by the State: a minimum 
1096 royalty and an 119^ free carried stake in the requisite joint 
venture to be established to carry out the work. However, a 
joint venture between junior Finders Gold NL and Indian 
diamond merchants won the diamond exploration concession. 
The concession, covering 4,600 km/, contains at least two 
known kimberlites. Exploration and mining operations would 
be managed by Finders which would hold a 20% contributing 
interest, with the right to increase to 30%. The Government and 
South Africa signed a protocol to cooperate in geology and 
mining technology, including mapping parts of India's eastern 
coast for offshore diamond deposits. 

The fertilizer industry was desperate for a significant 
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investment to help increase its competitiveness. Indian fertilizer 
companies demanded Government regulations to help domestic 
production in competition with low-cost imports. India was the 
second largest consumer of fertilizer in Asia which was mostly 
supplied by Germany, Israel, Jordan, and Russia. 

Indian Farmers Fertilizer Cooperative Ltd. commissioned its 
new ammonia/urea plant at Phulpur, Uttar Pradesh, which 
increased capacity by 726,000 t/yr to 1.22 Mt/yr at an estimated 
cost of $281 million. Construction also began for increasing 
NPK/diammonium phosphate capacity at the Kandla plant at a 
cost of $500 million. Completion was scheduled for November 
1999. A third project was at its complex in Nellore, Andhra 
Pradesh, which would increase output of ammonia/urea by also 
726,000 t/yr (Asia Fertilizer and Agrochemicals Bulletin, 
1997/98). 

Oman India Fertilizer Co. proceeded with a 1.4-Mt/yr urea 
project at Sur in Oman. The company is a joint venture among 
Oman Oil Co., Rashtriya Chemicals & Fertilizers Ltd., and 
Krishak Bharati Cooperative. The development cost was 
expected to be $1.1 billion, and the project would be financed 
by $825 million of debt capital. Meanwhile, the Government 
approved a project by Rashtriya Chemicals & Fertilizers to 
expand its ammonia/urea complex in Thal, State of Maharashtra 
by 40% at an estimated cost of $300 million. The expansion 
would produce 2.55 Mt/yr of urea and the plan included a 
1,350-metric-ton-per-day (t/d) ammonia unit and two urea 
plants with a total capacity of 2,200 td. 

Fertilizers & Chemicals Travancore Ltd. brought its new 900- 
t/d naphtha-based ammonia plant at Udyogamandal, near 
Cochin, in Kerala on-stream in December 1997. The company 
also carried out a feasibility study of building a 900-t/d urea 
plant and planned to build a new 900-t/d sulfuric acid plant, 
both at Cochin. Construction of the sulfuric acid plant was due 
for completion by 2000. On the other hand, Indo-Gulf 
Fertilizers & Chemicals Corp. Ltd. shelved its $236 million 
project to double capacity at its ammonia and urea complex аг 
Jagdispur, Bihar, because of increased naphtha prices. 

Southern Magnesium & Chemicals Ltd., India's sole 
magnesium producer, was running at 5096 of its 800-Ud rated 
capacity, while demand in the country was more than 1,000 td. 
The company lodged a complaint about the dumping of Chinese 
magnesium. The Ministry of Commerce proposed an anti- 
dumping duty of $0.65 per kilogram on Chinese magnesium 
imports. In India, total recoverable magnesite reserves were 
around 233 Mt, including proven reserves of 41 Mt (Industrial 
Minerals, 1998b). Magnesite is low in lime and high in silica in 
Tamil Nadu, but high in lime and low in silica in Uttar Pradesh. 

There are three large soda ash producers in India—Tata 
Chemicals, Gujarat Heavy Industries, and Birla VXL. They 
were estimated to hold around 80% of the domestic market, or 
approximately 1.6 Mt/yr. India’s Alkali Manufacturers’ 
Association, composed of soda ash producers, accused 
Sinochem of China of operating as a cartel and of unfair pricing 
(Industrial Minerals, 1998a). Other Chinese soda ash producers 
continued to export to India. 

Kerala Metals & Minerals Ltd. announced plans for 
expansion at its Kerala titanium dioxide pigment facilities. The 
first part of the program was to set up its own powerplant and 
expand its mineral separation plant. Capacity would be raised 
to 120,000 t/yr at a cost of $28 million. The final stage was to 
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increase the production capacity of titanium dioxide pigment. 

India produced about 300 Mt/yr of coal, which provided more 
than one-half of its energy demand—more than 70% of its 
electricity generation was coal-fired. Indigenous coal resources 
were likely to dominate India’s future energy supply. Under the 
Government’s privatization plans announced in 1993, Bengal 
Emta Coal Mines was the first mining company to begin 
operations, and its coal block was the first of 19 blocks 
privatized. 

Mahandi Coalfields in Orissa became Coal India Ltd.’s (CIL) 
second largest producer and registered the highest growth 
among the CIL subsidiaries. Mahandi planned to produce 90 
Mt/yr of coal. The State of Orissa has coal resources of 46,720 
Mt and boasts the largest recoverable reserves of 20,000 Mt in 
the country (Mining Magazine, 1998). White Mining of the 
United Kingdom was awarded by CIL a turnkey project for the 
development of the Piparwar open pit mine and preparation 
plant. The project would be the largest coal mine in Bihar with 
6.5 Mt/yr of raw coal and 5.5 Mt/yr of washed coal. 

The Kottadih longwall underground coal project of Eastern 
Coalfields Ltd., a subsidiary of CIL, collapsed in August 1997 
within a few months of commissioning. The project was 
developed in technical alliance with Coal de France 
International (CdeF). Eastern Coalfields planned to sue CdeF 
for the failure and put in a claim of $10 million to cover the 
damage. The company was in financial difficulties and lacked 
the funds required for relaunching the underground project. 
The future development of Kottadih would be on a 30-year 
lease under the build, operate, and transfer basis. 

Reliance Industries finalized the terms of a joint venture with 
Elf Aquitaine of France for the construction of a second 
liquefied natural gas (LNG) terminal at Hazira in the State of 
Gujarat. Ten consortia submitted prequalification bids for 
Tamil Industrial Development Corp.’s integrated LNG project 
at the port of Ennore. The project included an LNG input 
terminal, regasification plant, and 2,000-MW powerplant and 
would be commissioned after 2003. A consortium of 
international companies led by CMS Energy Corp. of the 
United States was selected to develop, finance, build, own, and 
operate a $1.6 billion, 1,886-MW powerplant, and a 2.5-Mt/yr 
LNG facility. The powerplant would sell all of its electricity to 
the Tamil Nadu State Electricity Board under a 20-year 
contract. 

Gas Authority of India Ltd. (Gail) was to invest $1.1 billion 
in developing and strengthening cross-country pipeline 
infrastructure in the next 5 years. Gail 15 a major producer of 
LPG with an annual domestic market share of 20%. The 
company would increase LPG production capacity by 80% and 
lay a 1,230-km pipeline to transport LPG from Gujarat to New 
Delhi. Gail also would join hands with private producers to 
generate electricity and build its own powerplants. 

Unocal Corp. of the United States planned to build a natural 
gas pipeline at an estimated cost of $2 billion, which would link 
gas supplies of 28.3 million cubic meters per day from southern 
Asia and Myanmar to industrial centers in West Bengal. 

The Government would offer 48 new blocks for exploration 
in January 1999 under a new licensing policy. These blocks are 
in a range of areas including offshore, onshore, shallow, and 
deep sea. The new policy provides for payment of global prices 
for crude oil, a 7-year tax holiday, and exemption from customs 
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duty on project imports. 

The Government lifted price controls on several petroleum 
products on April 1. These products included bitumen, fuel oil, 
low-sulfur heavy stock, naphtha, and paraffin wax. The 
Government, however, continued to fix prices for products such 
as aviation fuel, cooking gas, diesel, gasoline, and kerosene. 
The State-owned Indian Oil Corp. (IOC) is the sole importer of 
crude oil and petroleum products. The Government intended to 
sell a 13% stake in IOC in which it holds 91%. The reforms in 
the petroleum sector called for complete decontrol by April 
2000, and lower import duties on crude oil and petroleum 
products. When IOC's seventh oil refinery reached full 
capacity of 120,000 barrels per day (bbl/d) in late 1998, the 
company would control 620,000 bbl/d of India's total capacity 
of 1.3 million bbl/d (Petroleum Economist, 19982). 

Unocal Corp. of the United States planned to invest $4 billion 
over a 5-year period in India's oil and gas exploration and 
development. The company also was buying 26% equity in 
Hindustan Oil Exploration Corp. Hindustan Oil was finalizing 
contracts with the Government for exploration blocks in Gujarat 
and northeastern region of the country. The Government signed 
production-sharing contracts for 18 exploration blocks with 16 
foreign and domestic companies, including 5 from the United 
States. 

In October, Oil and Natural Gas Corp. (ONGC) began a $2 
billion project for unenhanced oil recovery program at the 
offshore Bombay High Oilfield. The company expected to 
recover 60% of the field's oil in place. ONGC produced about 
90% of India's domestic crude oil and is the largest oil and gas 
exploration company. Its wholly owned subsidiary, ONGC 
Videsh Ltd., was exploring in Vietnam where it discovered a 
large gas reserve. 

The Public Investment Board turned down a proposal by IOC 
for a joint venture with Kuwait Petroleum to set up a 9-Mt/yr oil 
refinery in the State of Orissa. The reason was that the eastern 
region was not expected to have enough demand to support a 
new refinery of that size (Petroleum Economist, 1998b). 
Meanwhile, Reliance Industries still worked on its 300,000- 
bbl/d oil refinery in the State of Gujarat and was seeking 
Government approval to double the refinery's capacity. IOC 
would market 13.5 Mt/yr of petroleum products from refineries 
of Reliance and Essar. 

Saudi Aramco (25%) and Royal Dutch Shell (2596) proposed 
a venture with the Government (5096) to form a new company 
active in: petroleum refining, distribution, marketing, and 
consumer services. The company was intended to capture 25% 
of the petroleum products market and to secure supplies of 
crude oil to the Indian oil industry from Saudi Aramco. IBP, a 
local petroleum products marketing company, proposed an 
alliance with three stand-alone refinery companies to market 
their output. The three refiners have a combined capacity of 
16.85 Mt/yr. 

State-run oil refiner, Bharat Petroleum Corp. Ltd., approved 
construction of a 58,600-cubic-meter (т?) storage terminal for 
petroleum products at Mangalore in the State of Karnataka. The 
terminal, due to be operational in September 1999, would cost 
$12.2 million. The storage capacity was to be expanded to 
100,000 т? by 2003. Seven Seas Petroleum of India agreed to a 
50-50 joint venture with Itochu of Japan to import and distribute 
kerosene. The venture also would set up storage tank facilities 
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for petroleum products. 

Russia signed an agreement with the Government to provide 
two 1,000-MW light-water nuclear reactors for a $2.6 billion 
plant at Kudankulam in the State of Tamil Nadu. The reactors 
would use low-enriched uranium imported from Russia as fuel. 
The Government encouraged eight large power projects that 
would get duty-free import of equipment and other tax 
concessions. It also called for $5 billion in private investment 
in power transmission over the next 5 years. 

Citibank of the United States was to arrange a $359 million 
loan for the $588 million, 574-MW, coal-fired Bhilai 
powerplant in Madhya Pradesh. The project was sponsored by 
Larsen and Toubro (50%), Sail (5%), and Public Service 
Electric & Gas (45%) of the United States and was being 
developed on a build-own-operate basis. Public Service 
Electric & Gas (30%) also expected its 330-MW gas-fired 
powerplant in Tamil Nadu to reach financial closure by 
yearend. Japan’s Marubeni Corp., Energy Equity Corp., and 
Mosbascher Energy hold the rest of equity share. 

The Government planned to build an 860-MW hydroelectric 
powerplant on the Cauvery River in Tamil Nadu. Other 
projects in the State included a 2,500-MW thermal powerplant 
proposed by National Thermal Power Corp. (NTPC) and a 
2,000-MW thermal powerplant proposed as a joint venture 
between NTPC and Neyveli Lignite Corp. 
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ТАВГЕ 1 


INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 4,809 5,240 5,757 r/ 6,019 r/ 6,102 
Alumina, А12Оз equivalent do. 1,456 1,650 1,780 r/ e/ 1,860 r/ e/ 1,890 e/ 
Metal, primary 472,000 536,500 530,600 484,200 541,800 
Cadmium metal 216 254 271 298 300 e/ 
Chromium, chromite, gross weight 909,076 1,536,386 1,363,205 1,363,049 1,311,310 
Copper: 
Mine output, Cu content 45,944 46,975 47,800 40,000 e/ 45,000 e/ 
Metal, primary: 
Smelter .....51,232. 139,96 45,00 | à à 59,400v .  60,000e€ 
Refinery | 
Electrolytic (cathode) 40,100 33,900 29,100 30,200 e/ 40,200 
Fire refined e/ 8,900 3/ 5,700 10,200 6,000 «7,000 
Total 49,000 39,600 39,300 36,200 47,200 e/ 
Gold metal, smelter kilograms 2,244 2,203 2,449 2,750 r/ 2,383 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 60,473 65,173 66,657 69,453 r/ 72,532 
Fe content do. 37,368 41,710 42,660 r/ 44,400 r/ 48,000 e/ 
Metal: 
Pig iron do. 17,808 18,626 r/ 19,864 20,000 e/ 21,000 e/ 
Direct-reduced iron do. 3,122 4,280 4,830 5,250 5,500 e/ 
Ferroalloys: 
Ferrochromium (including charge chrome) 247,000 303,537 261,666 286,973 345,125 
Ferrochromiumsilicon e/ 8,000 9.000 9,000 10,000 10,000 
Ferromanganese е/ 200,000 180,000 190,000 166,000 r/ 138,000 
Ferrosilicon e/ 85,000 85,000 85,000 90,000 90,000 
Silicomanganese e/ 170,000 190,000 170,000 198,000 r/ 188,000 
Other e/ 8,500 8,500 8,500 9,000 9,000 
Steel, crude thousand tons 19,285 22,800 23,753 23,748 18,547 
Semimanufactures e/ 4/ do. 11,000 11,000 11,000 11,000 12,000 
Lead: 
Mine output, Pb content 30,500 34,000 35,000 32,000 39.300 
Metal, refined: 
Primary e/ | 60,000 62,000 67,000 69,000 70,000 
Secondary e/ 21,700 28,000 27,000 24,000 25,000 
Total e/ 81,700 90,000 94.000 93.000 95.000 
Manganese: 
Ore and concentrate, gross weight thousand tons 1,632 1,764 1,797 1,596 r/ 1,557 
Mn content e/ do. 620 670 680 680 610 
Rare-earth metals, monazite concentrate, gross weight e/ 4,600 5,000 5,000 5,000 5,000 
Selenium kilograms 11,582 11,449 11,500 e/ 11,500 e/ 11,500 e/ 
Silver, mine and smelter output do. 50,207 38,064 35,601 r/ 49,736 r/ 52,310 
Titanium concentrates, gross weight: 
Ilmenite e/ 290,000 r/ 290,000 r/ 330,000 r/ 300,000 300,000 
Rutile e/ 13,000 r/ 14,000 15,000 r/ 14,000 r/ 14,000 
Tungsten, mine output, W content 2 4 2 1 г -- 
Zinc: 
Mine output, concentrate: 
Gross weight 270,382 279,757 286,226 263,270 r/ 261,467 
Zn content 147,300 154,500 148,200 142,000 143,000 e/ 
Metal: 
Primary 156,400 146,500 143,600 159,000 171,900 
Secondary e/ 24,000 24,000 24,000 24,000 25,000 
Total e/ 180,400 170,500 167,600 183,000 196,900 
Zirconium concentrate, zircon, gross weight e/ 18,000 18,000 19,000 19,000 19,000 
INDUSTRIAL MINERALS 
Abrasives, natural, n.e.s.: 
Corundum, natural kilograms 13,536 r/ 1,412 r/ 1,408 r/ 867 1,230 
Garnet ; 56,196 58,937 47,382 55,374 т/ 138,678 
Jasper 4,577 5,342 4,740 5,312 r/ 6,581 


See footnotes at end of table. 
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TABLE 1--Continued 
INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity?) 1994 1995 196 1997 1998 
INDUSTRIAL MINERALS--Continued 
Asbestos 29,824 25,065 23215 25,051 r/ 18,751 
Barite 497,971 421,867 r/ 369,500 409,498 749,412 
Bromine, elemental e/ 1,400 1,500 1,500 1,500 1,500 
Cement, hydraulic e/ thousand tons 57,000 62,000 75,000 80,000 85,000 
Chalk 139,300 144,124 122,318 117,869 r/ 114,109 
Clays: 
Ball clay 347,741 413,722 396,472 373,104 r/ 381,479 
Diaspore 9,463 10,086 14,192 14,874 r/ 10,148 
Fireclay 397,435 406,901 346,599 355.331 r/ 331,729 
Kaolin: 
Salable crude thousand tons 548 552 578 402 r/ 540 
Processed do. 134 161 183 175 r/ 148 
Total do. 682 713 761 577 т/ 688 
Other do. 50 73 55 53 r/ 60 
Diamond: 
Gem e/ thousand carats 14 r/ 21 r/ 19 20 20 
Industrial e/ do. 8 r/ 11 r/ 10 10 11 
Total e/ do. 22 г/ 32 г/ 29 30 31 
Feldspar 64,693 99.618 85,213 95.455 r/ 104,509 
Fluorspar: 
Concentrates: 
Acid-grade 6,231 6,359 5,115 6,937 r/ - 
Metallurgical-grade 16,360 17,887 14,263 9,877 r/ 785 
Total 22,591 24,246 19,378 16,814 r/ 785 
Other fluorspar materials, graded 3,415 5,762 3,292 5,008 r/ 5,507 
Gemstones excluding diamond: 
Agate including chalcedony pebble 639 518 467 244 r/ 190 
Garnet kilograms 533 484 627 653 r/ 829 
Graphite 5/ 93,597 129,368 115,233 102,143 r/ 143,333 
Gypsum 1,729,775 1,744,331 2,442,156 2,031,049 r/ 2,191,784 
Kyanite and related materials: 
Kyanite 6,265 6,772 6,715 6,035 r/ 5,169 
Sillimanite 10,378 9.687 7,521 12,299 r/ 11,936 
Lime 200,000 e/ 94,734 202,437 378,087 r/ 298,131 
Magnesite 336,735 335,189 373,306 362,929 r/ 355,033 
Mica: 
Crude 2,055 1,728 1,894 1,794 r/ 1,489 
Scrap and waste 719 1,013 1,413 1,128 r/ 966 
Total 2,774 2,741 3,307 2,922 т/ 2,455 
Nitrogen, N content of ammonia thousand tons 7,503 8,287 8,549 9,298 10,037 
Phosphate rock including apatite 1,236,567 1,331,829 1,432,321 1,043,386 r/ 1,730,334 
Pigments, mineral, natural, ocher 170,761 254,166 284,546 347,429 r/ 351,704 
Pyrites, gross weight 117,033 135,547 145,922 128,571 r/ 97,163 
Salt: 
Rock salt thousand tons 3 2 2 3 г 2 
Other e/ do. 9,500 9,500 9,500 9,500 9,500 
Total e/ do. 9,503 9,502 9,502 9,503 r/ 9,502 
Sodium carbonate e/ 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 
Stone, sand and gravel: 
Calcite 67,631 71,073 64,866 49,429 r/ 50,668 
Dolomite thousand tons 3,123 3,570 3,132 2,930 r/ 2,800 
Limestone | do. 8,576 91,612 100,328 104,755 r/ 108,920 
Quartz and quartzite do. 222 257 257 258 r/ 266 
Sand: 
Calcareous do. 183 228 225 e/ 225 e/ 230 e/ 
Silica do. 1,252 1,222 1,534 1,400 r/ 1,265 
Other do. 1,700 1,654 1,379 2,688 r/ 2,879 
Slate 7,004 6,744 9,451 7,590 r/ 10,029 
Sulfur, byproduct from fertilizer plants 14,844 22,308 9,316 9,600 r/ e/ 10,000 e/ 
Talc and related materials: 
Pyrophyllite 85,335 131,137 143,172 121,566 r/ 79,95] 
Steatite (soapstone) 398,006 469,692 472,001 417,613 r/ 447,550 
See footnotes at end of table. 
THE MINERAL INDUSTRY OF INDIA—1998 11.9 


TABLE 1--Continued 
INDIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 
INDUSTRIAL MINERALS--Continued 
Vermiculite 1,903 1,696 2,405 4,405 r/ 4,080 
Wollastonite 68,269 90,128 76,204 97.223 r/ 95.746 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous thousand tons 254,050 267,959 287,935 295,195 r/ 298,116 
Lignite do. 19,197 22,052 22,282 23,027 r/ 23,164 
Total do. 273,247 290,011 310,217 318,222 r/ 321,280 
Gas, natural: 
Gross million cubic meters 16,800 17,800 19,700 20,000 r/ e/ 20,500 e/ 
Marketable do. 14,685 16,610 18,489 19,047 r/ 19,980 
Petroleum: 
Crude thousand 42-gallon barrels 234,536 257,600 r/ 240,114 r/ 246,989 r/ 244,854 
Refinery products: 
Liquefied petroleum gas do. 32,040 38,325 39,785 r/ 40,000 e/ 40,500 e/ 
Gasoline do. 34,560 37,960 40,150 r/ 39,000 e/ 39,500 e/ 
Kerosene and jet fuel do. 55,080 57,670 64,970 r/ 59,000 e/ 58,000 e/ 
Distillate fuel oil do. 144,720 164,250 174,835 r/ 166,000 e/ 167,000 e/ 
Residual fuel oil do. 71,280 69,715 74,460 r/ 71,000 e/ 70,000 e/ 
Other do. 92,880 87,965 91,615 r/ 89,000 e/ 90,000 e/ 
Total do. 430,560 455,885 485,815 r/ 464,000 e/ 465,000 e/ 


e/ Estimated. r/ Revised. 
1/ Table includes data available through September 22, 1999. 


2/ In addition to commodities listed, other clays (bentonite, common clays, and fuller's earth), other gemstones (aquamarine, emerald, ruby, and spinel), and 


uranium are produced but output is not reported; available information is inadequate to make reliable estimates of output levels. 


3/ Reported figure. 
4/ Excludes production from steel miniplants. 
5/ India's marketable production is 1096 to 2096 of mine production. 
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ТАВГЕ 2 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity e/ 
Alumina Indian Aluminium Co. Ltd. Indian interests, 60.496 and Alcan Belgaum Refinery, Karnataka 220 
Aluminium Ltd. (Canada), 39.6% 
Do. National Aluminium Co. Ltd., Indian Government, 100% Dhamanjodi Refinery, Orissa 800 
Do. Bharat Aluminium Co. Ltd., Indian Government, 10096 Korba Refinery, Madhya Pradesh 200 
Do. Utkal Alumina International. Norsk Hydro SA (Norway), 40%; Koraput Refinery, Orissa 1,000 1/ 


Alcan Aluminium Co. Ltd. (Canada), Indian Aluminium Co. 
Ltd., and Tata Industries, 20% each 

Do. Madras Aluminium Co. Ltd. Alumix SpA (Italian Government), Mettur Refinery, Tamil Nadu 60 
27%; R. Prabhu and Associates, 24%; Tamil Nadu 


Industrial Investment Corp., 11%, and others, 38% 


Do. Indian Aluminium Co. Ltd. Indian interests, 60.4% and Alcan Muri Refinery, Bihar 72 
Aluminium Ltd. (Canada), 39.6% 
Do. Hindalco Industries Ltd. Birla Group, 33%; foreign investors, Renukoot Refinery, Uttar Pradesh 450 
26%; private Indian investors, 23%; and financial institutions, : 
18% 
Aluminum Indian Aluminium Co. Ltd. Indian interests, 60.4% and Alcan Alupuram Smelter, Kerala 20 
Aluminium Ltd. (Canada), 39.6% 
Do. National Aluminium Co. Ltd., Indian Government, 100% Angul Smelter, Orissa 230 
Do. Indian Aluminium Co. Ltd. Indian interests, 60.4% and Alcan Belgaum Smelter, Karnataka 73 
Aluminium Ltd. (Canada), 39.6% 
Do. do. Hirakud Smelter, Orissa 24 
Do. Bharat Aluminium Co. Ltd., Indian Government, 100% Korba Smelter, Madhya Pradesh 100 
Do. Madras Aluminium Co. Ltd. Alumix SpA (Italian Government), Mettur Smelter, Tamil Nadu 25 


27%; R. Prabhu and Associates, 24%; Tamil Nadu Industrial 
Investment Corp., 11%; and others, 38% 


Do. Hindalco Industries Ltd. Birla Group, 33%; foreign investors, Renukoot Smelter, Uttar Pradesh 242 
26%; private Indian investors, 2396; and financial institutions, 
18% 
Bauxite Bharat Aluminium Co. Ltd., Indian Government, 100% Amarkantak Mine, Madhya Pradesh 200 
Do. Indian Aluminium Co. Ltd. Indian interests, 60.4% and Alcan Kolhapur District mines, 600 
Aluminium Ltd. (Canada), 39.6% Maharashtra 
Do. Gujarat Mineral Development Corp., Gujarat State Government, Kutch and Saurashtra Mines, 500 
100% Gujarat 
Do. Hindalco Industries Ltd. Birla Group, 33%; foreign investors, Lohardaga District mines, Bihar 750 
26%; private Indian investors, 23%; and financial institutions, 
18% 
Do. Indian Aluminium Co. Ltd. Indian interests, 60.4% and Alcan do. 200 
Aluminium Ltd. (Canada), 39.6% 
Do. National Aluminium Co. Ltd., Indian Government, 100% Panchpatmali Hills, Koraput 2,400 
District mines, Orissa 
Do. Minerals & Minerals Ltd., Indian Government, 100% Richuguta, Palamu District 200 
mines, Bihar 
Barite Andhra Pradesh Mineral Development Corp. Ltd. Andhra Cuddapah District mines, Andhra 350 
Pradesh State Government, 100% Pradesh 
Do. Associated Mineral Corp., 100% do. 75 
Do. Pragathi Minerals, 100% do. 50 
Do. Shri C. M. Ram nath Reddy, 100% do. 75 
Do. Vijaylaxmi Minerals Trading Co., 100% do. 50 
Cement Larsen and Toubro Ltd., 100% Awarpur Plant, Maharashtra 2,300 
. Do. Century Cement, Century Textiles and Industries Ltd., a Baikunth Plant, Madhya Pradesh 1,120 
subsidiary of the Birla Group, 100% 
Do. Coromandel Fertilizers Ltd. Chevron Chemical Co. (United Chilamkur Plant, Andhra Pradesh 1,000 


States), 23.55%; International Minerals and Chemical Co., 
20.89%; Parry and Co., 10.64%; E.I.D. Parry (India) Ltd., 
6.65%; and others, 38.27% 


Do. The Associated Cement Cos. Ltd. Indian Government, 34.86% Gagal Plant, Himachal Pradesh 1,830 
and private shareholders, 65.14% 

Do. Raymond Cement Works, a division of Raymond Woolen Mills Gopalnagar Plant, Madhya Pradesh 1,250 
Ltd. JK Singhania, principal shareholder 

Do. Narmada Cement Co. Ltd. Chowgule and Co. Ltd., 34%; Jafrabad Plant, Gujarat 1,000 
Gujarat State Government, 17.33%; and others, 48.67% 

Do. Rajashree Cement, a division of Indian Rayon and Industries Khor Plant, Karnataka 1,020 
Ltd., 100% 


See footnotes at end of table. 
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TABLE 2--Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
| Commodity Major operating companies and major equity owners Location of main facilities capacity е/ 
Cement--Continued: The Associated Cement Cos. Ltd. Indian Government, 34.86% Kymore Plant, Madhya Pradesh 1,500 


and private shareholders, 65.14% 
Do. Mangalam Cement Ltd., 100% Morak Plant, Rajasthan 1,000 


Do. Mysore Cements Ltd. Government institutuions and banks, Narasingarh Plant, Madhya 1,089 
41.13%; Corporate Trust holdings, 21.70%; and others, Pradesh 
37.17% 


Do. Cement Corp. of India Ltd., Indian Government, 100% Nayagaon Plant, Madhya Pradesh 1,330 
Do. J.K. Cement Works, a division of JK Synthetics Ltd., 100% Nimbahera Plant, Rajasthan 1,462 


Do. The India Cement Co. Ltd., Indian Government, 26%; Life Sankarnagar Plant, Tamil Nadu 1,000 
Insurance Corp. of India, 24%; and others, 50% 
Do. Maihar Cement, Century Textiles and Industries Ltd., a Satna Plant, Madhya Pradesh 1,800 


subsidiary of the Birla Group, 100% 
Do. Shree Digvijay Cement Co. Ltd., 100% Shreeniwas Plant, Maharashtra 1,060 


Do. Lakshmi Cement, a division of Straw Products Ltd. JK Sirohi Plant, Rajasthan 1,400 
Singhania, principal shareholder 

Do. Manikgarth Cement, Century Textiles and Industries Ltd., a Tehsil Rajura Plant, Maharashtra 1,000 

subsidiary of the Birla Group, 100% 

Do. Vasavadatta Cement, Kesoram Industries Ltd., 100% Vasavadatta Plant, Karnataka 1,000 

Do. Vikram Cement, Grasim Industries Ltd., a subsidiary of the Vikram Plant, Madhya Pradesh 1,000 
Birla Group, 100% 

Do. Raasi Cement Ltd., Andhra Pradesh Government, 50% and Vishnupuram Plant, Andhra 1,000 
Development Co. Ltd., 50% Pradesh 

Do. The Associated Cement Cos. Ltd., Indian Government, 34.86% Wadi Plant, Kamataka 2,180 


and private shareholders, 65.14% 

Chromite Ferro Alloys Corp. Ltd., 100% Cuttack District, Orissa 120 
Do. Orissa Mining Corp. Ltd, Orissa Industries Ltd., 100% do. 300 
Do. Tata Iron & Steel Co. Ltd., 100% do. 100 
Do. Ferro Alloys Corp. Ltd., 100% Dhenkanal District, Orissa 75 
Do. Orissa Mining Corp. Ltd., Orissa Industries Ltd., 100% do. 200 
Do. Mysore Minerals Ltd., 100% Hassan District, Karnataka 125 
Do. Ferro Alloys Corp. Ltd., 100% Kendujhar District, Orissa 75 
Do. Orissa Mining Corp. Ltd., Orissa Industries Ltd., 100% do. 100 
Do. Ferro Alloys Corp. Ltd., 100% Khammam District, Andhra Pradesh 100 


Coal, bituminous million tons Bharat Coking Coal Ltd., a subsidiary of Coal India Ltd., Bihar and West Bengal 26 

Indian Government, 100% 

Do. do. Central Coalfields Ltd., a subsidiary of Coal India Ltd., Bihar 27 
Indian Government, 100% 

Do. do. Eastern Coalfields Ltd., a subsidiary of Coal India Ltd., Bihar and West Bengal 21 
Indian Government, 100% | 

Оо. do. Mahanadi Coalfields Ltd., a subsidiary of Coal India Ltd., Orissa 21 
Indian Government, 100% 

Do. do. North Eastern Coalfields Ltd., a subsidiary of Coal India Ltd., Assam 640 
Indian Government, 100% 

Do. do. Northern Coalfields Ltd., a subsidiary of Coal India Ltd., Madhya Pradesh and Uttar Pradesh 24 
Indian Government, 100% 

Do. do. Singareni Collieries Co. Ltd., Andhra Pradesh State Andhra Pradesh 18 
Government, 50% and Indian Government, 50% 

Do. do. South Eastern Coalfields Ltd., a subsidiary of Coal India Ltd., Madhya Pradesh 36 
Indian Government, 100% 

Do. do. Western Coalfields Ltd., a subsidiary of Coal India Ltd., Madhya Pradesh and Maharashtra 18 


Indian Government, 100% 


Coal, lignite do. Neyveli Lignite Corp. Ltd., Indian Government, 100% Tamil Nadu 17 


Copper Indo-Gulf Fertilizers and Chemicals Corp., 100% Birla Copper Complex smelter, 100 

Dahe), Gujarat 

Do. Hindustan Copper Ltd., Indian Government, 100% Indian Copper Complex mines, 31 
Ghatsila District, Bihar 

Do. do. Indian Copper Complex smelter- 16 
refinery, Ghatsila District, Bihar 

Do. do. Khetri Copper Complex mines, 15 
Khetrinagar Rajasthan 

Do. do. Khetri Copper Complex smelter- 45 


refinery, Khetrinagar District, 


Rajasthan 


See footnotes at end of table. 
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TABLE 2--Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity е/ 

Copper--Continued: Hindustan Copper Ltd., Indian Government, 100% Malanjkhand Copper Complex 22 

mines, Balaghar District, Madhya 

Pradesh 

Do. Sterlite Industries Ltd., 100% Tuticorin Smelter, Tamil Nadu 100 
Ilmenite-rutile ore Kerala Minerals and Metals Ltd., Kerala State Government, 100% Chavara, Kerala 100 
Do. Indian Rare Earths Ltd., Indian Government, 100% do. 200 
Do. do. Ganjam, Orissa 220 
Do. do. Manavalakurichi, Tamil Nadu 65 


Iron and steel: 
Crude steel Visvesvaraya Iron and Steel Ltd., Karnataka State, 60% and Bhadravati steel plant, Karnataka 180 


Steel Authority of India Ltd., Indian Government, 40% 
Do. Steel Authority of India Ltd., Indian Government, 100% Bhilai steel plant, Madhya Pradesh 4,000 
Do. do. Bokaro steel plant, Bihar 4,000 
Do. Indian Iron and Steel Co. Ltd., wholly owned subsidiary of Burnpur steel plant, West Bengal 1,500 
Steel Authority of India Ltd., Indian Govemment, 100% 
Do. Steel Authority of India Ltd., Indian Government, 100% Durgapur steel plant, West Bengal 1,600 
Do. Tata Iron and Steel Co. Ltd., 100% Jamshedpur steel plant, Bihar 3,200 
Do. Steel Authority of India Ltd., Indian Government, 100% Rourkela steel plant, Orissa 1,800 
Do. Rashtriya Ispat Nigam Ltd., 100% Visakhapatnam steel plant, Andhra Р! 3,200 


Do. Ministeel plants, privately owned About 180 plants located 4,700 
throughout India 
Iron ore National Mineral Development Corp. Ltd., Indian Government, Bailadila, Madhya Pradesh 9,000 
100% 
Do. Steel Authority of India Ltd., Indian Government, 100% Bastar and Durg District, Madhya 7,000 
Pradesh 
Do. Kudremukh Iron Ore Co. Ltd., Indian Government, 100% Kudremukh, Chikmagalur District, 9,500 
Kamatak 
Do. National Mineral Development Corp. Ltd., Indian Government, Donimalai, Karnataka 9,000 
100% 


Do. Chowgule & Co. Pvt. Ltd., 100% Goa 2,500 
Do. Dempo Mining Corp. Ltd., 100% Goa 2,500 
Do. V.M. Salgaocar & Bros. Pvt. Ltd., 100% Goa 2,500 
Do. Steel Authority of India Ltd., Indian Government, 100% Kendujhar District, Orissa 3,000 


Do. Tata Iron and Steel Co. Ltd., 100% do. 2,000 
Do. Indian Iron and Steel Co. Ltd., wholly owned subsidiary of Singhbhum District, Bihar 2,500 


Steel Authority of India Ltd., Indian Government, 100% 
Do. Steel Authority of India Ltd., Indian Government, 100% do. 3,500 
Do. Tata Iron and Steel Co. Ltd., 100% do. 3,500 
Kyanite Associated Mining Co., 100% Bhandara District, Maharashtra 10 
Do. Maharashtra Mineral Corp. Ltd., 100% do. 10 


Do. Bihar State Mineral Development Corp. Ltd., Bihar State Singhbhum District, Bihar 10 
Government, 100% 


Do. Hindustan Copper Ltd., Indian Government, 100% do. 22 


Lead ore Hindustan Zinc Ltd., Indian Government, 100% Agnigundala Mine, Andhra 72 
Pradesh 
Do. do. Sargipalli Mine, Orissa 150 
Lead, primary do. Chanderiya Smelter, Rajasthan 35 
Do. do. Tundoo Smelter, Bihar 8 
Do. do. Visakhapatnam (Vizag) Smelter, 22 
Andhra Pradesh 
Lead, secondary Indian Lead Co., 100% Thane Refinery, Mumbai, 25 
ERE Maharashtra 
Lead-zinc ore do. Rampura-Agucha Mine, Rajasthan 1,300 


Do. do. Zawar mine group, Rajasthan 1,200 
Magnesite Burn Standard Co. Ltd., Indian Government, 100% Salem, Tamil Nadu 150 
Do. Dalmia Magnesite Corp., 100% do. 150 


Do. Tamil Nadu Magnesite Ltd., Tamil Nadu State Government, do. 150 
100% 


Мапрапе$е оге 2/ Manganese Ore India Ltd., Indian Government, 100% Adilabad, Andhra Pradesh NA 
Do. Falechand Marsingdas, 100% Andhra Pradesh NA 
Do. Manganese Ore India Ltd., Indian Government, 100% Balaghat, Madhya Pradesh NA 


Do. J.A. Trivedi Bros., 100% do. NA 
See footnotes at end of table. 
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TABLE 2--Continued 
INDIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity e/ 
Manganese ore 2/--Continued: Sandur Manganese and Iron Ores Ltd., 100% Bellary, Karnataka NA 
Do. Manganese Ore India Ltd., Indian Government, 100% Bhandara, Maharashtra NA 
Do. Eastern Mining Co., 100% North Kanara, Karnataka NA 
Do. Mysore Minerals Ltd., 100% do. NA 
Do. Manganese Ore India Ltd., Indian Government, 100% Keonjhar, Orissa NA 
Do. Mangilah, Rungta (Pvt.) Ltd., 100% do. NA 
Do. Orissa Mining Corp. Ltd., 100% do. NA 
Do. Rungta Mines (Pvt.) Ltd., 100% do. NA 
Do. Serajuddin & Co., 100% do. NA 
Do. S. Lall & Co., 100% do. NA 
Do. Tata Iron and Steel Co. Ltd., 100% do. NA 
Do. Orissa Mineral Development Co. Ltd., 100% Koraput, Orissa NA 
Do. Orissa Mining Corp. Ltd., 100% | до. МА 
Оо. Mysore Minerals Ltd., 100% Shimoga, Kamataka NA 
Do. Aryan Mining & Trading Corp., 100% Sundargarh, Orissa NA 
Do. Orissa Manganese & Minerals (Pvt.) Ltd., 100% Sundargarh, Orissa NA 
Do. Tata Iron and Steel Co. Ltd., 100% do. NA 
Do. R.B.S. Shreeram Durga Prasad and Falechand Marsingdas, 100% Vizianagaram, Andhra Pradesh NA 
Petroleum, refined products Cochin Refineries Ltd., a subsidiary of Oil and Natural Gas Ambalamugal Refinery, Kerala 93,000 
thousand 42-gallon barrels per day Corp., Indian Government, 55% and private interests, 45% 
Do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Corp., Barauni Refinery, Bihar 66,000 
Indian Government, 91% and private interests, 9% 
Do. Bongaigaon Refinery and Petrochemicals Ltd., a subsidiary of Bongaigaon Refinery, Assam 27,000 
Oil and Natural Gas Corp., Indian Government, 100% 
Do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Corp., Digboi Refinery, Assam 12,000 
Indian Government, 91% and private interests, 9% 
Do. do. Guwahati Refinery, Assam 20,000 
Do. do. Haldai Refinery, West Bengal 61,000 
Do. do. Koyali Refinery, Gujarat 185,000 
Do. Madras Refineries Ltd., a subsidiary of Oil and Natural Gas Madras Refinery, Tamil Nadu 131,000 
Corp., Indian Government, 52% and private interests, 48% 
Do. Bharat Petroleum Corp. Ltd., a subsidiary of Oil and Natural Gas Маһи! Refinery, Mumbai (Bombay), 135,000 
Corp., Indian Government, 67%, and private interests, 33% Maharashtra 
Do. Industan Petroleum Corp. Ltd., a subsidiary of Oil and Natural do. 110,000 
Gas Corp., Indian Government, 51% and private interests, 4976 
Do. do. Visakhapatnam Refinery, Andhra 90,000 
Pradesh 
Do. Indian Oil Corp., a subsidiary of Oil and Natural Gas Corp., Mathura Refinery, Uttar Pradesh 156,000 
Indian Government, 91% and private interests, 9% 
Do. do. Panipat Refinery, Uttar Pradesh 120,000 
Phosphate rock 3/ Rajasthan State Mineral Development Corp. Ltd., Rajasthan Badgaon, Dakankotra, Kanpur, NA 
State Government, 10096 Kharbaria-ka-Guda, and Sallopat 
Mines, Rajasthan 
Do. Pyrites Phosphates and Chemicals Ltd., 100% Durmala and Maldeota under- NA 
ground mines, Uttar Pradesh 
Do. Madhya Pradesh State Mining Corp. Ltd., Pradesh State Hirapur and Khatamba Mines, NA 
Government, 100% Madhya Pradesh 
Do. Rajasthan State Mines and Minerals Ltd., Rajasthan State Jhamarkotra Mine, Rajasthan NA 
Government, 100% 
Do. Hindustan Zinc Ltd., Indian Government, 10096 Maton Mine, Ra asthan МА 
Zinc Binani Zinc Ltd., 100% Binanipuram Smelter, Kerala 30 
Do. Hindustan Zinc Ltd., Indian Government, 100% Chanderiya Smelter, Rajasthan 70 
Do. do. Debari Smelter, Rajasthan 49 
Do. do. Visakhapatnam (Vizag) Smelter, 30 
Andhra Pradesh 


e/ Estimated. NA Not available. 

1/ Scheduled for startup in 2002. 

2/ Capacity of clusters of surface mines varies extremely, depending on demand. Estimated total capacity is 1.5 million metric tons per year. 
3/ Estimated total annual phosphate rock capacity is 800,000 metric tons. 


11.14 THE MINERAL INDUSTRY OF INDIA—1998 


THE MINERAL INDUSTRY OF 


INDONESIA 


By Pui-Kwan Tse 


In 1998, Indonesia continued to endure its economic turmoil, 
which began in July 1997. In response to deteriorating financial 
crisis, the Government requested the assistance from the 
International Monetary Fund (IMF) on an economic reform 
program in October 1997. The agreement stabilization package 
between the Indonesian Government and IMF was revised in 
January, April, June, and July of 1998 in response to the 
deteriorating macroeconomic conditions. The program covered 
the entire range of economic challenges facing Indonesia, 
including fiscal and monetary policies, structural reform and 
deregulation, corporate debt, banking reform, and restoration of 
trade financing to promote exports. 

In the past decade, the growth of the export sector had been a 
leading factor for Indonesian economic development. Between 
1988 and 1997, the value of exports increased by nearly three- 
fold. With the decline in domestic demand, strong export 
performance was the essential for Indonesia’s recovery. The 
depreciation of the rupiah should increase Indonesian export 
competitiveness with neighboring countries. Petroleum, natural 
gas, and minerals accounted for roughly 20% of Indonesian 
exports. In the past couple of years, the decline in the value of 
exports from the mining sector largely reflected the decline in 
prices of these commodities in the world market. With a strong 
demand in the world market, it could increase the market prices 
in these commodities and would boost the export revenue. 
About 50% of Indonesian exports was targeted to the East 
Asian countries; however, with continuing economic stagnation 
in Japan and East Asian countries, the outlook for strong 
demand in these countries is unlikely in the next couple years. 

The depreciation of rupiah has affected the mining industry in 
different ways. The industrial minerals sector for construction 
materials has suffered most because the development of 
infrastructure declined dramatically. The consumption of 
building materials such as cement and aggregates has been 
reduced. However, exporting companies that depended on 
imported raw materials for reprocessing had difficulty 
purchasing raw materials because foreign banks refused to 
accept a letter of credit from Indonesian banks. Metal, 
machinery, and transportation equipment companies had 
reduced, according to the survey conducted by the Department 
of Industry and Trade, their employment and production 
significantly. About one-third of the companies temporarily 
shut down their operations. Indo-foreign joint-venture 
companies were not affected because their output was exported. 
Also, the operating costs in term of U.S. dollars for 
multinational companies in Indonesia were reduced. 

The Government was planning to issue a new Mining Act in 
early 1999 to replace the contract of work (COW) system that 
was adopted in 1967. The drafted new law will include a 
standard license covering both foreign and domestic companies. 
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It will give the regional governments more autonomy in 
managing their mineral resources. Sixty-four percent of the 
revenues collected from royalties and rent will go to district 
governments, while the provincial and the central governments 
will receive 16% and 20%, respectively. Under the COW, 
revenue collections from oil and gas operations, as well as tax 
and royalties from mining companies were part of the state 
budget and were then distributed to provinces regarding their 
contribution to the state budget. Provincial administrations only 
received one-half of the land and building tax, while other taxes 
went to the central government (Metal Bulletin, 1998b). 

In 1998, Indonesia faced a sharp drop in investment. The 
Government attempted to revive investors interests by passing a 
new law, granting tax holidays of up to 12 years to investors in 
22 industries covering 81 types of production, including 
aluminum, copper, iron and steel, nickel manufacturing, mining 
equipment, and petroleum refining. The tax breaks were 
designed to assist Indonesian companies to compete with other 
countries and to attract investments in these industries. Many of 
these industries were heavily dependent on imports, which 
proved fatal when the rupiah collapsed. The standard 
exemption was 3 years for investments on Java or Bali, and 5 
years in other parts of Indonesia. Additional 1-year tax breaks 
were given for projects employing more than 2,000 Indonesians 
and costing more than $200 million exclusive of land and 
buildings. The Investment Coordinating Board would have the 
authority to approve foreign investments valued at $100 million 
or less. As before, such investments required presidential 
approval (Financial Times, 19992). 

At yearend 1998, the Government received only 13 
applications for the new eighth generation mineral COW that 
would be evaluated in 1999. In 1998, the Government 
approved 72 seventh generation COW, of which 34 were going 
to be implemented, while the other 38 were still being 
processed. The eighth generation COW will increase the 
Government mining royalty on the sales of mineral production 
to 5%. Under current contract, the Government receives 13.596 
in royalties from coal production and 2.5% of net profits in 
royalties from copper and gold mining companies. Mining 
companies also pay an annual rent of about $2 per hectare (ha) 
and various taxes. Under the eighth generation COW, Java and 
Bali are opened to foreign investors. Regulations and rules for 
operating in Java and Bali will be more restricted than other 
islands in Indonesia. Geologists believed that there are rich 
gold and industrial mineral reserves in the southern Java and 
Bali. 

Since 1996, the Government has issued deregulation 
packages that reduced the overall tariff rates, simplified the 
tariff structure, removed restrictions, and encouraged foreign 
and domestic private investment. Alcoholic beverages, 


automobiles, hand tools, rice, lube oil, and tractors were 
subjected to import restriction and special licensing 
requirement. Under the IMF reform program, there were a 
limited number of food commodities under the export 
restrictions and controls. The Government tried to ensure 
adequate domestic availability and stable prices of those 
commodities. Indonesia decided to withdraw its membership 
from the Association of Tin Producing Countries in August 
1998. The decision was prompted by the effectiveness of the 
organization in support of tin prices. 

In 1998, PT Indonesia Asahan Aluminum’s smelter faced a 
power shortage that resulted in a 40% decline in its aluminum 
ingot output. The decline in water level in Lake Toba reduced 
the supply of hydroelectric power required by the smelter. The 
company purchased electricity from Indonesia’s national grid in 
order to maintain production. Only one-half of 510 cells were 
in operation. The water level in Lake Toba remained low at 
yearend. In order to run the smelter at full capacity, the water 
level in Lake Toba must be at least 905 meters above sea level, 
a level set by local government officials. Nippon Asahan 
Aluminum Co. Ltd. of Japan received 60% of aluminum output 
from the smelter, in line with its shareholding of the smelter, 
and the Indonesian Government received the balance. 


PT Smelting Co., a joint venture of PT Freeport Indonesia Co. 


(25%) and Japan’s Mitsubishi Corp. (9.5%), Mitsubishi 
Materials Corp. (60.5%), and Nippon Mining & Metals Co. 
(5%), commissioned its copper smelter and refinery at Gresik, 
East Jaya, in late 1998. In 1991, the Indonesian Government 
granted Freeport an extension of its COW to mine copper in 
Irian Jaya under the condition for building a copper smelter in 
Indonesia and the $626-million smelter began construction in 
July 1996. Mitsubishi Materials’ continuous copper smelting 
and converting processes were employed. Three furnaces were 
linked by launders. The copper concentrate was smelted with 
fluxes, reverts, and pulverized coal to produce matte and slag. 
The slag was separated in the second furnace by specific 
gravity, before the metal was oxidized in the third furnace to 
produce blister copper for the anode furnace. The plant has the 
capacity to produce 200,000 metric tons per year (t/yr) of grade 
A cathode. PT Smelting planned to produce 150,000 metric 
tons (t) of refined copper in 1999, rising to 180,000 t in 2000, 
and reaching full capacity in 2001. The concentrate would be 
supplied by Freeport through a long-term contract. Byproduct 
sulfur dioxide gas was converted to sulfuric acid at the 
adjoining 600,000 t/yr acid plant and sold to a local fertilizer 
company, PT Petrokimia Gresik. Before the financial crisis, PT 
Smelting planned to sell 75% of its products locally and the rest 
would be exported to Asian countries. Because the demand of 
copper decline dramatically in Indonesia, the company expected 
to sell about 30% of its output locally. 

PT Freeport had agreed to increase royalties on copper and 
gold production in return for the Government approval to 
increase ore output at its mine in Grasberg, Irian Jaya, from 
160,000 metric tons per day (t/d) to 300,000 t/d. Under the 
existing fifth generation COW, Freeport paid the Indonesian 
Government between 1.5% and 3.5% of its copper sales and 1% 
of its gold sales in royalties based on a formula indexed to 
world prices in both commodities. Under the new agreement, 
Freeport would pay between 3% and 7% of royalties on copper 
production and between 3% and 9% on gold production based 
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on a formula indexed to world commodity prices. In 1998, 
Freeport paid 1.4 trillion rupiah in form of corporate income 
and other taxes to the Indonesian Government (Financial Times, 
1999b). 

A consortium of Duke Energy and Westcoast Energy paid a 
total of $360 million to acquire a coal-fired power generating 
and transmission project in Irian Jaya, Indonesia from Freeport- 
McMoRan Copper & Gold Inc. of the United States and Rio 
Tinto Ltd. The group also brought Freeport's 3096 holding in a 
power generating company, PT Puncakjaya Power. Freeport 
used the sale to repay debt and for other corporate purposes. 

PT Newmont Nusa Tenggara, a joint venture between 
Newmont Gold Co. of the United States (4596), Japan's 
Sumitomo Corp. (35%), and PT Pukuafu Indah (2094), signed a 
fourth generation COW in December 1986 for exploring copper 
and gold in an area of 197,000 ha on the island of Sumbawa in 
the Nusa Tenggara Barat region. The Batu Hijau deposit was 
discovered in 1990, with estimated reserves at 5.9 million 
metric tons (Mt) of copper and 420 t of gold. Construction on 
the project began in May 1997 and was scheduled to be 
completed in the last quarter of 1999. When completed, the 
facilities will mine and process 120,000 t/d of ore, producing 
245,000 t of copper and 18 t of gold per year. The total cost of 
the project was estimated at $1.9 billion, with $900 million 
being provided by the joint-venture partners and $1 billion from 
export agencies, including U.S. Exports and Imports Bank 
(Financial Times, 1999c). 

Aurora Gold Ltd. of Australia signed a sixth generation COW 
at the Toka Tindung deposit in northeast of Sulawesi. The 
deposit had a proven reserves of 4.9 Mt of ore grading at 4.01 
grams per metric ton (g/t) gold and 12 g/t silver. The company 
planned to invest $51 million to build a 1.2-million-metric-ton- 
per-year (Mt/yr) processing plant to produce 4.2 t of gold. 
Aurora Gold also discovered gold resources at Talawaan, 14 
kilometers southwest from Toka Tindung. The deposit 
contained more than 400,000 t of ore, grading at 7.8 g/t gold 
and 10 g/t silver (Metal Bulletin, 19982). 

Mispec Resources of Canada agreed to increase its interest in 
the existing joint venture with PT Hunamas Putra Interbuana. 
Mispec holds a 90% interest in the Jampang and an 85% interest 
in Jampang East and Pongkor in Java, with a total area of 
20,530 ha. The property has an estimated resources of 8 Mt of 
ore grading 2.4 g/t gold. The company also identified possible 
copper, lead, and zinc resources within its concessions 
(Northern Miner, 1998b). 

The Indonesian iron and steel sector has been hit hard by the 
country's economic crisis. Many steel plants operated at one- 
half capacity or less. Australian Broken Hill Proprietary Co. 
Ltd. (BHP) closed its four steel processing plants in Indonesia 
and all its representative offices in Jakarta. Additional to BHP, 
several small producers also shut down their operation. Sales in 
the local market dropped dramatically. Two large locally 
owned producers, Kerismas Witiko and Tumbukmas Inti Mulia, 
were operating less than 5096 of their output capacity. 
Producers that produced high-quality steel products, such as 
three Japanese-Indonesian joint ventures—PT Fumira, PT 
Sermani Steel, and Kalimantan Steel Co.—were better than 
other Indoneisan companies because they were able to get credit 
guarantees from their Japanese banks in Indonesia. 

Starting October 19, the Indonesian Government imposed 
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dumping duties of 55% on silicomanganese, ferromanganese 
and manganese alloy from China for 4 months. The 
Government believed that it was necessary to issue the decree 
for temporary duties in order to protect the local steel sector 
while the investigation was going on. 

Atapa Minerals of Canada discovered a new gold-silver zone 
in the Cikotok-Cikidang area at the southwestern of Java. Gold 
was hosted in a quartz vein. Gold values from channel samples 
varied between 0.50 g/t and 30.75 g/t, while silver ranged from 
1.43 g/t to 8.02 g/t. Atapa could earn 67.5% and 63% interests 
in the adjoining Citotok and Cikidang licences by funding all 
exploration work. The remaining interests were held on a 
carried basis between a Indonesian company and state-owned 
Antam (Northern Miner, 1998b). 

PT Tambang Timah, an Indonesian tin producer, intended to 
expand its interest into gold and coal resources in Indonesia. 
The company set up two subsidiaries to carry out the expansion 
projects. PT Timah Investasi Mineral would be in charge of 
gold and associated minerals exploration. PT Timah Batubara 
Utama would oversee the coal mining operation. 

PT International Nickel Indonesia (PT INCO), Inco Limited 
of Canada (59.8%), Sumitomo Metal Shining Co. Ltd. of Japan 
(20.1%), and public shareholders (20.1%), operates in Indonesia 
under COW since 1968. The COW was modified in 1995 and 
extended through December 2025. PT INCO’s operations are 
in central, south, and southeast Sulawesi. In 1998, its 
operations were being hampered by lack of hydroelectric power 
caused by low water levels. The company was unable to 
achieve its full capacity of 50,000 t of nickel matte. The 
completion of the expansion construction facilities in Soroako 
to increase its output by 50% of nickel matte was expected to be 
delayed until the second half of 1999. Because of additional 
costs, PT INCO was seeking additional funding of about $200 
million from its shareholders to complete the project (Mining 
Journal, 1998a). 

Inco Limited and Dowa Mining Co., Ltd. of Japan announced 
the agreement of forming a joint venture to explore copper, 
gold, silver, and zinc in Indonesia. Inco through its subsidiaries 
Ingold Holdings Indonesia Inc. and Maluku Holding Inc. holds 
an 85% interest in the rights to about 100,000 ha of land, which 
has high potential for copper-lead-zinc sulfide deposits on 
Ambon, Haruku, Nusa Laut, and Saparua Islands. The 
remaining 15% is held by PT Aneka Tambang (ANTAM). 
Dowa cam earn up to 49% of Maluku Holding Inc. by 
contributing exploration funding over a 3-year period (Inco 
Limited and Dowa Mining Co., Ltd. form joint ventures 
February 23, 1999, accessed February 23, 1999, at URL 
http://biz.yahoo.com/prnews/990223/inco_dow_1.html). 

ANTAM, owned 65% by the Indonesian Government and 
35% by the public, which produced ferronickel, nickel ore, 
gold, and silver, faced serious problems at some of its mine 
sites. Because of a rumor that the company’s security guard 
killed an illegal miner, hundreds of illegal miners at the 
Pongkor gold mine in Bogor went on a rampage in December 
and destroyed property (U.S. Embassy, Jakarta, Indonesia, 
1999, Recent economic reports, accessed June 8, 1999, at URL 
http//www.usembassyjakarta.org/econ/miningupd.html). 
Pongkor gold mine has a long history of problems with illegal 
miners. The Indonesian association of mining professionals 
called for an increased community development program to 
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solve this problem. ANTAM shut down one of its plants in 
Pomalaa, southeast Sulawesi, for maintenance in 1998. The 
other plant, which was built in 1995, continued operating 
without interruption. Each plant has an output capacity of 5,500 
t/yr of ferronickel. Owing to partial shutdown of one plant, 
ANTAM produced about 8,450 t of ferronickel in 1998 (Mining 
Journal, 1998b). 

ANTAM’s $385 million expansion project in Pomalaa moved 
ahead smoothly in 1998. ANTAM awarded the bid to Mitsui 
for the construction of the nickel and powerplants. ANTAM 
had signed an initial agreement with an international ferronickel 
buyer to purchase 30% of the plant's output. The project was 
scheduled to be completed in 2001. The 13,000 t/yr capacity 
ferronickel plant will increase Indonesia's ferronickel 
production to 24,000 t/yr (Engineering and Mining Journal, 
1998). 

ANTAM and BHP Asia Pacific Nickel Pty. planned to form a 
joint venture at 25-75 equity to build a nickel and cobalt plant 
on Gag Island, Irian Jaya. After 13 years of commercial 
production, ANTAM would have the right to increase its joint- 
venture share to 4596. The design outputs for nickel and cobalt 
were 40,000 t/yr and 3,600 t/yr, respectively. 

ANTAM and Ashton Malaysia Mining Corp. established an 
exploration company, PT Galuh Cempaka, at 20-80 share to 
explore gemstones in an area of 3,920 ha in south Kalimantan. 
The memorandum of understanding was signed in March 1995, 
and Ashton has invested $11.3 million for exploration activities 
in that area. 

PT Tambang Timah, owned 65% by the Indonesian 
Government and 35% by public shareholders, was scheduled 
for privatization in 1999. Timah had largely avoided the 
economic crisis that hit most of state-owned companies. Timah 
operates 33 mines in Bangka Island, South Sumatra, as well as 7 
furnaces and 5 crystallizers to process tin ore. Timah tin 
production increased by 2% in 1998 compared with that of 
1997. In 1998, Timah exported about 5096 of its tin products 
to Australia. Timah decided to expand and diversify its mining 
business into other minerals. Timah's shares in PT Kutaraja 
Tembaga Raya, a joint venture with Phelps Dodge Australasia 
Corp. of the United States, increased from 2596 to 45%. Raya is 
exploring copper and coal in Aceh, North Sumatra. Having a 
contract with a domestic company, Timah is exploring for gold 
and diamonds over 2.8 million hectares in North Sumatra and 
1.8 million hectares in Kalimantan. Timah is negotiating with 
PT Kaltim Prima Coal Co. to purchase 25% shares of the coal 
company. PT Koba Tin, another Indonesian tin producer, 
maintained its output level of 13,000 t of concentrates and 
10,000 t of ingot. 

Ashton Mining Ltd. (Ashton) of Australia announced that its 
subsidiary, PT Galuh Cempaka, received a COW from the 
Indonesian Government for an alluvial diamond project in 
South Kalimantan. PT Galuh Cempaka is a joint venture 
between Ashton (48%), Malaysia Mining Corp. (32%), and 
ANTAM (20%), to evaluate and mine deposits of gravel known 
to contain high-quality gem diamond. The COW area covers 
260 million cubic meters. À trial-mining operation began in 
mid-1998 (Ashton Mining Ltd, 1998). 

The Government extended the ban on urea export into 1999 
that was supposed to expire at yearend 1998. Owing to the 
subsidies and state-controlled prices, the incentive of urea 


producers for exporting had been strong in the past. Since the 
fertilizer subsidies were removed on December 1, domestic 
market prices of urea increased by three-fold at yearend. In the 
past, Pupuk Sriwidjaja was the only approved importer. Since 
the deregulation of the urea price, the Government allowed any 
party to import fertilizer freely. 

The Ministry of State Enterprises unveiled a plan for 
restructuring and privatizing six state-owned fertilizer 
companies—PT Asean-Aceh Fertilizer, Pupuk Gresik, Pupuk 
Kaltim, Pupuk Kujang, Pupuk Muda, and PT Pupuk 
Sriwidjawa—through merging and offering the new merged 
company to potential investors. The Government hoped that the 
sale of the combined assets of these companies would boost the 
sector and the economy. 

Indonesia has electrical generating capacity of about 21 
gigawatts, with 82% from thermal, 15% from hydro, and 3% 
from geothermal. In 1996, the Government endorsed the 
concept that electricity generated by the independent power 
producers be sold to the state-owned Perusahaan Listrik Negara 
(PLN), the sole buyer and seller in the power market, under 
long-term contractual power purchase agreements. In 
September 1998, faced with the growing demand for electricity 
and PLN unable to meet the demand, especially to supply power 
to many industrial users owing to a shortage of transmission and 
distribution lines, the Government allowed foreign companies 
to sell electricity directly to the end-users. 

The Indonesian coal sector is basically divided into three 
types. The state-owned coal mining coal company, PT 
Tambang Natubara Bukit Asam (PTBA), operates two 
mines—the Bukit Asam Mine in South Sumatra and the 
Ombilin Mine in West Sumatra. Private mining companies act 
as a contractor to PTBA through Coal Cooperation Agreements 
or operating on mining leases. Indonesia has coal resources of 
36 billion metric tons, of which 5 billion tons are proven | 
reserves. Coal quality ranges from lignite to metallurgical 
grade. Most Indonesian coals are low-ash and low-sulfur. 
Major coal deposits are in Sumatra (61%) and Kalimantan 
(38%). 

In 1998, Indonesian coal output increased by 11% to 61 Mt. 
The Government set production targets of 65 Mt in 1999 and 85 
Mt in 2002. About 67% of its total output was exported to 
Japan, Taiwan, the Republic of Korea, Spain, and the Hong 
Kong, in order. Domestic coal consumption 15 largely for use in 
power generation and cement sector (International Coal Report, 
1999). 

PT Indominco Mandiri awarded Morrison Knudsen Corp. a 
2-year contract extension to continue mine management 
services at its Bontang coal mine in East Kalimantan. The mine 
was designed to produce a combination of 3.8 Mt/yr of high- 
grade [6,700 kilocalories per kilogram (kcal/kg)], and low-grade 
[6,100 kcal/kg], coal. Mandiri exported about 2.5 Mt of high- 
grade coal mainly to Japan and Taiwan. Low-grade coal was 
sold to domestic consumers (Coal Age, 1999). 

Murchison United released findings on its Ambor coal project 
with PT Singlurus Pratama at East Kalimantan. The 8,800- 
meter drilling program generated an indicated resource of 28 Mt 
of coal. Murchison must spend $3.85 million on the prospect to 
earn a 50.1% interest. Ten potential seams at Argosari had been 
identified. Prefeasibility studies were underway (Mining 
Magazine, 1998). 
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Indonesia has 9.1 billion barrels of oil resources, 4.9 billion 
barrels of proven reserves and 4.2 billion barrels of potential 
(Embassy of the United States—Jakarta, 1998). There are 22 
oil basins, of which 22 have been fully explored. Most 
exploration activities are carried out in Western Indonesia under 
the production-sharing contracts. Oil resources located onshore 
and offshore in Central Sumatra and Kalimantan remain 
unexplored. The Government has urged companies to develop 
oil resources in remote areas. 

The Directorate General of Oil and Gas, a subdivision of the 
Ministry of Mines and Energy, is responsible for all aspects of 
the petroleum industry. Pertamina, the state-owned company, Is 
responsible for production of oil and gas. Under the Indonesian 
law and regulations, Pertamina is required to supply the nation 
with adequate petroleum products. A new oil and gas law that 
was drafted by a cross-ministerial team with input from oil 
institutions and the World Bank was submitted to the 
Indonesian parliament for review and approval. If approved, it 
will break up the monopoly power held by Pertamina on the 
processing and distribution of oil products. The five largest 
production-sharing contractors with Pertamina are Arco, Caltex, 
Conoco, Unocal, and YPF-Maxus. 

Despite the depressed oil market caused by the Asian 
financial crisis, oil exploration activities remained stable in 
Indonesia. Companies such as Mobil, Unocal, and YPF-Maxus 
maintained active drilling in 1998. Caltex remained its position 
as number one crude oil and condensate producer, over 48% 
production share, followed by YPF-Maxus, Conoco, Unocal, 
Total, and Mobil. 

According to Pertamina, oil companies operating in Indonesia 
spent $5.3 billion for exploration and development activities in 
1998, a 10% increase over that of 1997. Pertamina projected 
that contractors’ investment on exploration would increase 
continuously as a number of new projects were being developed 
in the next several years. Reportly, Caltex invested an average 
of $400 million per year in Indonesia to support its oil and gas 
operation. In 1998, Pertamina awarded a total of 22 oil 
contracts for oil and gas exploration and development in Irian 
Jaya, South Sulawesi, Timor Sea, North and South of Sumartra. 

Indonesia joined the Organization of Petroleum Exporting 
Countries (OPEC) in 1962. In March 1998, in line with other 
OPEC members, Indonesia agreed to reduce oil production by 
70,000 barrels per day (bbl/d) to 1.31 million barrels per day 
Mbbi/d), excluding condensate. In July, Indonesia supported 
the decision of fellow OPEC member to reduce an additional 
30,000 bbl/d effective immediately. Pertamina instructed 
production-sharing contractors to comply with its quota level of 
1.28 Mbbl/d. Production cuts affected 10 oil companies—Arco, 
Caltex, Conoco, Exspan, Gulf Resources, Maxus, Santa Fe, 
Total, Unocal, and Vico. During January to November 1998, 
the average production was 1.406 Mbbl/d for crude oil and 
162,400 bbl/d for condensate. 

More than 70% of Indonesia's natural gas output was 


processed into liquefied natural gas (LNG) and liquefied 


petroleum gas, while the remainder was used by power and 
petrochemical sectors. Indonesia is one of the major LNG 
exporters in the world. LNG remains the largest single earner 
in foreign exchange despite the Asian financial crisis. Japan, 
the Republic of Korea, and Taiwan are the key market countries 
for Indonesian LNG. 
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. Pertamina announced that Unocal discovered a significant oil 
and gasfield in the Kutai basin, off the coast of East 
Kalimantan. The West Seno field has the potential of producing 
20,000 bbl/d of oil and 0.5 million cubic meters per day 
(Mm//d) of natural gas. Unocal planned to develop the Seno 
field by 2001. Unocal also discovered oil at the adjacent Seno 
field containing between 210 and 750 million barrels of oil 
equivalent. 

In July 1998, Pertamina signed a gas sales agreement with 
Sembawang Gas (Sembgas) of Singapore to supply natural gas 
from the West Natuna fields. Under the terms of the agreement, 
Sembgas will import 9.2 Mm?/d of natural gas over 22 years. 
Conoco, Premier Oil, and Gulf Resources are contractors of the 
West Natuna fields. The firms urged the Government to extend 
the production-sharing contract to cover the whole period of gas 
sales to Singapore in order to obtain a return on their 
investments in the fields. Their production-sharing contracts 
were scheduled to expire between the year of 2005 and 2018. 
The three companies had planned to invest $1.5 billion to 
develop the gas plants and transportation facilities in the area. 
The Government granted their requests. 

Mobil and Unocal announced that an additional oil and gas 
discovered in the deepwater Merah Besar area, off the coast of 
East Kalimantan. Oil and gas reserves were to be between 100 
and 250 million barrels of oil equivalent. Mobil and Unocal 
each hold a 50% interest in the Makassar Strait production- 
sharing contract. Unocal agreed to sell a 30% interest in the 
Papak block, north of and adjacent to the Makassar Strait 
production-sharing contract to Mobil. 

Indonesia has nine major refineries, with a combined design 
capacity of 1 Mbbl/d, which are owned and operated by 
Pertamina. The refineries are in East Kalimantan, Irian Jayam 
Java, and Sumatra. Most of the petroleum refined products are 
targeted for domestic consumption. In July 1998, the 
Government announced that oil refining, distribution, and 
market activities would be totally opened to the private sector in 
2003. 
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ТАВГЕ 1 


INDONESIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


e/ Estimated. r/ Revised. 
1/ Table includes data available through August 15, 1999. 


Commodity 1994 1995 1996 1997 1998 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 1,342 899 842 r/ 809 r/ 1,055 
Metal, primary 221,900 220,000 e/ 225,000 e/ 216,150 133,000 e/ 
Chromite sand, dry basis e/ 2,500 10,000 13,300 2,156 4/ 2,000 
Copper, mine output, Cu content 322,190 443,618 507,484 529,121 647,994 
Gold, mine output, Au content 2/ kilograms 47,877 r/ 64,031 r/ 83,564 r/ 86,927 r/ 87,000 e/ 
Iron and steel: 
Iron sand, dry basis 361,511 r/ 366,111 r/ 425,101 r/ 516,403 r/ 560,524 
Metal: 
Ferroalloys, ferronickel 28,725 53,675 48,260 r/ 49,990 r/ 42,260 
Steel, crude thousand tons 3,220 3,500 e/ 4,100 r/ 3,800 r/ 3,500 e/ 
Manganese: e/ 
Ore 2,695 r/ 634 r/ 34 r/ 889 r/ 600 e/ 
Ferromanganese 10,000 14,000 14,000 15,000 13,000 
Nickel: 
Mine output, Ni content 3/ 81,100 88,183 90,000 e/ 67,900 r/ 77,600 
Metallurgical products: 
Matte, Ni content 45,089 r/ 46,067 r/ 39,500 r/ 32,012 r/ 35,697 
Ferronickel, Ni content 5,745 10,735 9,653 r/ 9,999 8,452 
Silver, mine output, Ag content kilograms 102,834 r/ 275,568 г/ 255,403 r/ 219,392 r/ 348,987 
Tin: 
Mine output, Sn content 41,897 r/ 46,058 r/ 52,304 r/ 55,175 r/ 53,959 
Metal 31,100 38,628 39,000 e/ 52,658 r/ 53,401 
INDUSTRIAL MINERALS 
Cement, hydraulic e/ thousand tons 21,907 23,129 25,000 26,000 25,000 
Clays: 
Bentonite 14,409 26,057 26,000 e/ 653,823 r/ 840 
Fireclay e/ thousand tons 1,950 2,000 2,000 2,000 1,800 
Kaolin powder 53,236 14,373 15,000 e/ 1,956 г/ 10,036 
Diamond: e/ 
Industrial stones thousand carats 22 22 22 23 22 
Gem do. 6 7 7 7 6 
Total do. 28 29 29 30 28 
Fel 40,483 49,415 50,000 e/ 24,399 r/ 53,068 
Gypsum 1,286 1,327 1,400 e/ — r/ 406 
Iodine kilograms 89,098 76,824 75,000 e/ 83,000 r/ 66,000 
Nitrogen, N content of ammonia e/ thousand tons 2,800 2,850 2,875 2,880 2,800 
Phosphate rock e/ 7,000 7,500 7,500 533 r/ 4/ 752 
Salt, all types е/ thousand tons 650 670 670 680 660 
Stone: 
Dolomite 4,386 4,056 4,000 13,411 r/ 17,785 
Granite thousand tons 5,113 r/ 5,386 r/ 4,827 r/ 6,138 r/ 4,801 
Limestone do. 20,814 13,143 15,000 e/ 6,329 r/ 6,575 
Marble square meters 15,286 10,446 12,000 e/ 13,000 e/ 8,357 
Quartz sand and silica stone 588,429 278,925 300,000 e/ 636,468 r/ 293,100 
Sulfur, elemental e/ 3,500 3,500 3,500 3,500 3,400 
Zeolite e/ 70 70 75 75 70 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminious thousand tons 32,174 r/ 39,936 r/ 50,332 r/ 55,982 r/ 61,146 
Gas, natural: 
Gross million cubic feet 2,940,000 2,900,000 e/ 2,950,000 3,166,034 r/ 2,641,447 
Marketed e/ do. 1,700,000 1,700,000 1,700,000 1,800,000 1,600,000 
Petroleum, crude including condensate thousand 42-gallon barrels 588,000 580,000 e/ 575,000 539,752 r/ 534,892 


2/ Includes Au content of copper ore and output by Government-controlled foreign сопігасќогѕ' operations. Gold output by operators of so-called people's 
mines and illegal small-scale mines is not available, but may be as much as 20 metric tons per year. 


3/ Includes a small amount of cobalt that is not recovered separately. 
4/ Reported figure. 
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ТАВГЕ 2 


INDONESIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Locations of Annual 
Commodity and major equity owners main facilities capacity 

Aluminum: 

Bauxite PT Aneka Tambang (Government, 100%) Kijang, Bintan Island, Riau 1,300 
Metal PT Indonesia Asahan Aluminum (Nippon Asahan Kual Tanjun, North Sumatra 225 
Aluminum Co. Ltd. of Japan, 5996; Government, 4196) 

Cement PT Indocement Citeureup, West Java 8,000 
Do. PT Semen Cibinon Narogong, East Java 1,400 
Do. PT Semen Gresik Gresik, East Java 1,500 
Do. PT Semen Padan Indarung, West Java 2,200 

Coal PT Adaro Indonesia (New Hope Corp, 5096; Paringin and Tutupan, South Kalimantan 20,000 

PT Asminco Bara Utama, 4096; Mission Energy, 1096) 

Do. PT Bukit Baiduri Enterprise (PT Gajah Tunggal Gal Mulia, Samarinda, East Kalimantan 3,000 
90%, others, 10%) 

Do. PT Kaltim Prima Coal Co. (BP Coal Indonesia Ltd., 50%; do. 16,000 
Rio Tinto Ltd., 50%) 

Do. PT Arutmin Indonesia (BHP Ltd., 80%; Bakrie Group, 20%) Banjamasin, South Kalimantan 5,000 

Copper, in concentrate PT Freeport Indonesia Co. (Freeport-McMoRan Copper and Ertsberg and Grasberg, Irian Jaya 550 

Gold Inc. of the United States, 81.28%; Government, 9.36%; 
others, 9.36%) 
Gold metric tons Aurora Gold Ltd. (100%) Balikpapan, Central Kalimantan 60 
Do. PT Freeport Indonesia Co. (Freeport-McMoRan Copper and Ertsberg and Grasberg, Irian Jaya 55 
Gold Inc. of the United States, 81.2896; 
Government, 9.36%; others, 9.36%) 
Do. PT Kelian Equatorial Mining (Rio Tinto Ltd, 90%; Sangatta, East Kalimantan 15 
PT Harita Jaya Raya of Indonesia, 1096) 
Do. PT Newmont Minahasa Raya (Newmont Mining Corp., 8096; Manado, North Sulawesi 15 
PT Tanjung Serapung, 20%) 
Do. PT Prima Lirang Mining (Billiton BV of the Netherlands, 9096; Lerokis, Wetar Island 3 
PT Prima Maluku Indah of Indonesia, 10% 
Petroluem, crude Atlantic Richfield Indonesia, Inc. (subsidiary of Arco of the Arjuna and Arimbi, offshore, West Java 170 
thousand barrels per day United States) 
Do. Maxus Southeast Asia Ltd. (subsidiary of Maxus Energy of Cinta and Rama, offshore, Southeast Sumatra 95 
the United States) 
Do. Pertamina (Government, 10096) Jatibarang, West Java, and Bunyu, offshore East 80 
| Kalimantan 
Do. PT Caltex Pacific Indonesia (Texaco Inc., 5096; Chevron Minas, Duri, and Bangko, central Sumatra 700 
5096, both of the United States) 
Do. Total Indonesia (subsidiary of Compagnie Francaise des Handi and Bakapai onshore and offshore East 180 
Petroles of France) Kalimantan 
Gas: 
Natural Mohil Oil Indonesia, Inc. (subsidiary of Mobil Corp. of Arun, Aceh in North Sumatra 1,700 
million cubic feet per day the United States) 
Do. Roy M. Huffington (subsidiary of HUFFCO of Badak, East Kalimantan 1,000 
the United States) 
Liquefied PT Arun LNG Co. Ltd. (Government, 55%; Mobil Oil, 30%; Balang Lancang, Aceh in North Sumatra 10,000 
the Japan Indonesia LNG Co., 15%) 
Do. PT Badak LNG Co. Ltd. (Government, 55%; HUFFCO Bontang, East Kalimantan 7,900 


Group, 30%, the Japan Indonesia LNG Co., 15%) 
Nickel: 


In ore PT Aneka Tambang (Government, 100%) Pomalaa, South Sulawesi and on Gebe Island, 34 
Moluccas 

In matte PT International Nickel Indonesia (Inco Ltd. of Canada, 59%; Soroako, North Sulawesi 45 

Sumitomo Metal Mining Co. Ltd. of Japan, 20%; others, 21%) = eo 

Nitrogen PT Aseah-Aech Fertilizer (Government, 60%; other members Lhokseumawe, North Sumatra 506 
of Association of Southeast Asian Nations, 40%) 

Do. PT Pupuk Iskandar Muda (Government, 100%) do. 506 

Do. PT Pupuk Kalimantan Timur (Government, 100%) Bontang, East Kalimantan 1,012 

Do. PT Pupuk Sriwijawa (Government, 100% Palembang, South Sumatra 1,438 

Steel, crude PT Krakatau Steel (Government, 10096) Cilegon, West Java 2,400 
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TABLE 2--Continued 
INDONESIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Locations of Annual 
Commodity and major equity owners main facilities Capacity 
Tin: 
In ore PT Koba Tin (Westralian Sands Ltd., 75%; Koba, Bangka Island 6 
PT Tambang Timah TBK, 25%) 
Do. 


PT Tambang Timah (Government, 100%) Onshore and offshore islands of Bangka, 


45 
Belitung, and Singkep 


Metal, refined Peleburan Timah Indonesia (Government, 100%) Mentok, Bangka Island 42 
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THE MINERAL INDUSTRY OF 


JAPAN 


By John C. Wu 


Japan’s reserves of limestone, pyrophyllite, and silica are 
quite large. Japan has considerable reserves of coal and iodine, 
but its reserves of natural gas and crude petroleum are very 
small. As a result of exploration conducted in the past 5 years 
by the Metal Mining Agency of Japan (MMAJ), a 
semigovernment agency under the Ministry of International 
Trade and Industry (MITI), reserves of gold, lead, and zinc had 
been extended (Metal Mining Agency of Japan, 1998a), but 
Japan's reserves of ferrous and nonferrous minerals are small. 
Japan relied on imports to meet more than 95% of its raw 
material requirements for energy, ferrous metals, and 
nonferrous metals for its mineral-processing and mineral-related 
manufacturing sectors. Japan also relied on imports to meet 
between 10% and 25% of its requirements for refined 
nonferrous metal products, industrial mineral products, and 
refined petroleum products. To secure a stable long-term 
supply of its raw materials requirements, Japan has been 
actively participating in major exploration and development 
projects of mineral fuels, ferrous, and nonferrous metals in the 
Asia and Pacific, North America, South America, and Middle 
East regions since the early 1990's. 

In 1998, Japan was the world's largest producer of cadmium 
metal, and electrolytic manganese dioxide. It was the world's 
second largest producer of iodine, pig iron, selenium metal, 
tellurium metal, and titanium sponge metal. Japan was the 
world's third largest producer of cement, copper metal, 
diatomite, limestone, nickel metal, pyrophyllite, crude steel, and 
zinc metal. Japan was one of the world's top consumers and 
importers of primary aluminum, cadmium metal, chromite, coal, 
cobalt metal, copper ore and metal, diamond, ferrochromium, 
ferronickel, fluorspar, gallium metal, iron ore, ilmenite and 
rutile, indium metal, industrial salt, lead ore and metal, liquefied 
natural gas (LNG), lithium metal, manganese ore, nickel ore and 
metal, crude petroleum, potash, phosphate rock, precious 
metals, rare earths, silicon, steel, zinc ore and metal, and zircon. 
Japan was one of the world's major producers and exporters of 
cement, mineral-related chemicals and fertilizer materials, 
iodine, electrolytic manganese dioxide, high-purity rare metal 
products, steel products, and titanium sponge metal and mill 
products. 

According to the Government's Economic Planning Agency 
(Economic Planning Agency, 1998, p. 125), the output of the 
mining sector contributed less than 0.2% to Japan's gross 
domestic product (GDP). However, Japan's mineral-processing 
sector contributed more than 5% to Japan's СОР and played a 
major role in supplying the primary materials for the 
construction and manufacturing sectors of the Japanese 
economy. Japan's mineral processing sector also played an 
important role in supplying the ferrous and nonferrous metals, 
fabricated metal products, and industrial mineral products to the 
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construction and manufacturing industries of China, including 
Hong Kong, Indonesia, the Republic of Korea, Malaysia, 
Singapore, Thailand, and Taiwan. 

For the first time since the end of World War II, the Japanese 
economy went into a severe recession in 1998 after 5 years of 
slow growth in the 1990's. According to the Economic 
Planning Agency and MITI, Japan's economy, as measured by 
GDP in 1990 constant yen, contracted 2.896 in 1998. 
Restructuring in the financial, manufacturing, and other sectors 
had resulted in a substantial increase in unemployment, which 
reached a record rate of 4.1% in 1998. The depressed real 
estate and stock markets had caused the major banks to carry a 
heavy load of bad loans, with limited funds available for 
making loans to companies facing financial difficulty. As a 
result, the number of corporate bankruptcies reached a record 
high at 18,988 in 1998. Because of the economic down turn, 
Japan's imports dropped sharply by 10.596 and trade surplus 
reached a 5-year high at $106.8 billion in 1998. However, 
inflation, as measured by the Consumer Price Index, remained 
low at 0.696 in 1998 (Ministry of International Trade and 
Industry, 1999b, p. 3-5). 


Government Policies and Programs 


To continue its longstanding national policy of securing a 
stable supply of raw material requirements for its national 
security and growing economy, MITI released the outlines of a 
new mining policy. The policy outlines, as recommended by 
the Mines Committee of the Mining Industry Council, included 
ММАЈ (1) to assist overseas exploration, (2) to promote 
grassroots exploration and regional diversification, (3) to 
provide fiscal incentives to support overseas exploration, and 
(4) to promote recycling of nonferrous metals (Nikkan Sangyo 
Shimbun, 19982). 

To implement this new mining policy, the Government, 
through MMAJ, is to assist Japan's nonferrous metals mining 
industry in overseas exploration by providing basic mineral 
resources information, such as geologic data, mining law and 
regulations, data and analysis of satellite images, and the 
environment of overseas mineral development in every country. 
The Government, through MMAJ's overseas geologic surveys, 
is to promote high-risk grassroots exploration in various 
regions. The Government is to provide fiscal incentives, such 
as depletion allowances (tax credit) and investment loss reserve 
fund for overseas mineral development projects. The 
Government is to promote the Japanese nonferrous metals 
industry to actively participate in recycling of metals from 
waste products, such as waste household electrical appliance 
and automobiles, by developing new technology and equipment 
for recycling and new method of waste disposal (Goto, 1999). 


The MITI’s ongoing research and development program to 
develop new technology for recycling nonferrous metals was 
started in 1993. The program had been focused on development 
of advanced smelting and refining technology and recycling 
technology for aluminum, copper, rare metals, and zinc. To 
find the most efficient recycling technology for the nonferrous 
metals scrap, MITI planned to spend about $29 million in the 
next 4 years to test newly developed technologies, such as 
purification of scrap solution, removal of silicon, iron and zinc 
using vacuum distillation and dross ash. For fiscal year 1999, 
MITI planned to spend about $12 million for the recycling 
technology testing project (Nikkan Sangyo Shimbun, 1998b). 

In domestic exploration, the Government, through ММА], 
conducted detailed geologic surveys in the Hokkaido-Hokubu, 
the Hida, the Kyushu-Chubu, and the Hokusatsu areas in 1997. 
After drill holes, geophysical surveys, and tunneling, 
mineralization of gold in the Hokusatsu area and mineralization 
of silver and zinc in the Hida area had been confirmed. In July 
1998, MMAJ announced that a potential zinc deposit had been 
located in the Sakonishi area, east of the existing Kamioka Mine 
in Gifu Prefecture. Kamioka Mining and Smelting Co. Ltd., the 
Operating company of the Kamioka Mine, was expected to 
undertake further exploration to estimate ore reserves in the 
areas with strong support of Mitsui Mining and Smelting Co. 
Ltd., the parent company of Kamioka Mining and Smelting. 
MMAJ planned to continue its exploration in the southern 
Takahatayama area north of the Sakonishi (Tekko Shimbun, 
1998a). 

As part of the Japanese Government Official Development 
Assistance Program, the Government continued to provide 
financial and technical assistance, through MMAJ and the Japan 
International Cooperation Agency (JICA), to mineral-rich 
developing and newly developed countries for technical 
cooperation and joint mineral exploration in 1998. On July 7, 
ММАЈ and ЛСА reached an agreement with the Brazilian 
Department of Mine and Power for a 3-year technical 
cooperation for copper and gold exploration in the Alta Floresta 
region. The exploration area, north of the Mato Grosso 
Province, is about 1,200 kilometers (km) north of Brasilia, the 
National Capital. A survey team of MMAJ arrived in the area 
in September and began collecting and analyzing existing data 
during the first year of cooperation, followed by geochemical 
and geophysical surveys and drilling program (Tekko Shimbun, 
1998b). 

On July 24, MMAJ and JICA reached an agreement with the 
Ministry of Petroleum and Mineral Resources of the Kingdom 
of Saudi Arabia for a 3-year technical cooperation for copper 
and gold exploration in the Umm al-Damar area of western 
Saudi Arabia. The exploration in the Umm al-Damar covers a 
100-square-kilometer area, about 300 km northeast of the city 
of Jeddah in the western part of Saudi Arabia. The survey team 
dispatched by ММА) arrived in October 1998. Under the 
agreement, MMAJ would collect and analyze the existing 
geologic data, followed by geologic surveys and a drilling 
program during 1998-2001 (Nikkan Kogyo Shimbun, 19982). 

To maintain economic stability in the event of an emergency 
or long-term supply disruption, the Government (through 
MMAJ) and the private sector (through the Japan Rare Metal 
Association) had been building their strategic stockpile of 
chromium, cobalt, manganese, molybdenum, nickel, tungsten, 
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and vanadium since 1983. According to MMAJ, the total 
amount of national stockpile was equivalent to 32.8 days of 
consumption or about 78.1% of the stockpile target in 1997 
(Metal Mining Agency of Japan, 1998a). The 60-day stockpile 
target constituted 42 days of national stockpile and 18 days of 
private stockpile. | 

MMAJ released by auction a total of 96.9 metric tons (t) of 
vanadium (in ferrovanadium) from its national stockpile to steel 
producers and other end users twice in 1998. MMAJ was 
authorized by the Government to release the national stockpile, 
in the event of supply disruption caused by strike, shipping 
accident, and war or prolonged high market price. The monthly 
average price of vanadium rose sharply to more than double 
(1.5 times) the normal average price of vanadium during the 
month of April and again in June 1998. ММА) decided to 
release the stockpile because the market condition in April and 
June met the legal requirements (Metal Mining Agency of 
Japan, 1999). 


Environmental Issues 


To save the costs of preventing mine pollution caused by the 
abandoned mines, MITI, through MMAJ, had been conducting 
research on how to save energy cost at various mine drainage 
treatment plants located in different parts of the country. The 7- 
year program was started in 1994 and two energy-saving 
technologies had been developed by 1997. The energy-saving 
technologies included the use of high-density neutralized sludge 
and a fast-reacting neutralizer at the mine drainage treatment 
plant. According to MMAJ, use of high-density neutralized 
sludge had resulted in energy saving of up to 6096 at the Ashio 
copper mine in Tochigi Prefecture and 8096 at the Oei 
manganese mine in Hokkaido Prefecture. Energy savings of up 
to 9096 had been achieved at the Tsuchihata copper mine in 
Iwate Prefecture, when the fast-reacting neutralizer was used. 
In 1998, MMAJ's research focused on development of a new 
energy-saving thickener (Tekko Shimbun, 1998c). 

In the private sector, Mitsubishi Materials Corp. had 
developed the recycling technologies to produce a solid fuel 
from sewage sludge, household garbage, and waste appliances. 
The solid fuel made from sewage sludge has been used as one 
of the energy sources at a cement plant in Karita, Fukuoka 
Prefecture. Recycling technology to remove copper and 
aluminum from resin plates of air conditioners, refrigerators, 
television, and washer for making fuel had been developed by 
Mitsubishi Materials but the technology was still under 
experiment (Nikkan Kogyo Shimbun, 1998b). 

In compliance with the Government's new recycling policy to 
eliminate the use of lead in home and office appliances, such as 
cellular phone, computer, and television, Hitachi Ltd., Toshiba 
Corp., and Matsushita Electric Industries Co. Ltd. separately 
had developed lead free solder that uses either tin and silver or 
tin and zinc. In March, Hitachi announced that it would reduce 
the use of lead solder up to 50% by 1999, with reduction to 
begin in 1998. Toshiba planned to use its tin-zinc solder to 
make its electronic products, especially in electronic parts for 
the cellular phone beginning in 2000. Matsushita Electric 
Industries planned to use tin-silver solder to make parts for its 
electronic products beginning in 1998 (Nikkei Shimbun, 1998). 
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Production 


Mine production of most nonferrous metals, industrial 
minerals, and construction-related materials was at a lower level 
than that of 1997 owing to a weaker domestic demand and 
lower raw materials prices. Coal mine output decreased to 
another record low and the output of crude petroleum decreased 
for the first time in 5 years, while the output of natural gas 
increased slightly in 1998. 

In the mineral-processing sector, metal production of 
nonferrous metals, except cobalt, indium, lead, palladium, 
selenium, silver, and zinc, decreased because of reduced 
domestic demand. Production of iron and steel and cement 
decreased considerably because of lower domestic and overseas 
demand owing to the downturn in the regional economy. For 
the same reason, production of most refined petroleum products 
except gasoline declined for the first time since 1995. (See 
table 1.) 


Trade 


Japan was a major world importer of mineral fuels, nonfuel 
minerals, and nonferrous metals and was a major world exporter 
of processed minerals and metal products, mineral-related 
chemicals, and fertilizer materials. It was, however, a net 
importer of minerals with a mineral trade deficit of $43.3 billion 
in 1998 because of its large import bill for mineral fuels. 

According to Government trade statistics, imports of minerals 
totaled $74.3 billion and accounted for 26.6% of the total 
imports, which were valued at $279.8 billion in 1998 (Ministry 
of Finance, 1998, import portion p. 9-41). Of the total minerals 
imports, $43.2 billion was for mineral fuels, including coal, 
LNG, crude and partially refined petroleum, refined petroleum 
products, and other mineral fuels; $6.1 billion for ores and 
concentrates of ferrous and nonferrous minerals, slag, scrap, and 
ash of iron and steel, other metals, and metal compounds; and 
$1.4 billion for industrial minerals, including salt, sulfur, earths 
and stone, plastering materials, lime, and cement. Imports of 
processed minerals, mineral-related chemicals, and metals 
totaled $23.6 billion, of which $3.5 billion was for mineral- 
related chemicals and fertilizers; $12.4 billion for products of 
iron and steel, nonferrous metals, rare metals and other base 
metals; $5.3 billion for precious and semiprecious stones and 
precious metals; and $2.4 billion for products of asbestos, 
cement, ceramics, glass, mica, and stone. 

Japan’s export earnings from minerals, mineral-related 
chemicals, and processed minerals products totaled $31.1 
billion and accounted for 8% of Japan’s total exports, which 
were valued at $386.6 billion in 1998 (Ministry of Finance, 
1998, export portion, p. 9-41). Exports of iron and steel 
products, nonferrous metals, rare metals, and other base metals 
totaled $22.3 billion. Exports of processed mineral products of 
asbestos, cement, ceramics, glass, mica, and stone amounted to 
$3.9 billion. Exports of salt, sulfur, earths and stone, plastering 
materials, lime, cement, mineral fuels, and nonferrous minerals 
were $1.6 billion. Exports of mineral-related chemicals and 
fertilizer were $1.6 billion. Exports of precious and 
semiprecious stones and precious metals were $1.6 billion. (See 
table 4.) 
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Structure of the Mineral Industry 


In terms of the number of establishments, employment, and 
gross value of production, Japan’s mineral industry consisted of 
a small nonferrous metal mining sector, a small coal mining 
sector, a large industrial minerals mining sector, and a large 
ferrous metals, nonferrous metals, and industrial minerals 
processing sector. Mining and mineral-processing businesses 
were owned and operated by private companies incorporated in 
Japan. To be more competitive in the world market, the 
minerals industry continued its restructuring in 1998. 

In the mining sector, coal was produced from two major 
mines and several small-scale mines in Honshu (main island), 
Hokkaido, and Kyushu with a total capacity of about 4.2 million 
metric tons per year (Mt/yr) and a workforce of 1,970. The 
number of operating nonferrous metal mines decreased further 
to 14 from 17 in 1997, but employment increased to 1,151 from 
1,149 in 1997. The number of operating industrial minerals 
mines declined to 539 from 543 in 1997, and employment 
declined to 11,709 from 11,810 in 1997 (Ministry of 
International Trade and Industry, 1999a, p. 7). According to 
Government statistics, the number of persons employed by the 
mining industry remained unchanged at 60,000, accounting for 
0.09% of the Japanese labor force of 67.9 million (Ministry of 
International Trade and Industry, 1999b, p. 247). 

In the mineral processing sector, the steel industry continued 
to cut its employment to 214,190 from 226,361 in 1997. The 
industry’s production capacity of pig iron decreased slightly to 
95.2 Mt/yr from 95.5 Mt/yr in 1997, while the production 
capacity of crude steel remained unchanged at 149.8 Mt/yr in 
1998. Despite the economic downturn and a weaker domestic 
and overseas demand in 1998, Japan’s copper refining capacity 
had been expanded at Sumitomo Metal Mining Co. Ltd.’s 
Besshi facilities and was expanding at Nippon Mining and 
Metals Co. Ltd.’s Saganoseki and Hitachi facilities. Japan’s 
lead refining capacity had been expanded at Toho Zinc Co. 
Ltd.’s Chigirishima facilities. The zinc refining capacity had 
been expanded at Akita Smelting Co. Ltd.’s Iijima facilities and 
was expanding capacity at Hachinohei Smelting Co. Ltd.’s 
Hachinohei facilities. (See table 2.) The copper smelting and 
refining industry's workforce decreased to 3,822 from 3,872 in 
1997. The workforce in the lead and zinc smelting and refining 
industries was 822 and 1,389, respectively, in 1998. 


Commodity Review 
Metals 


Aluminum.— Production of primary aluminum remained 
small and insignificant. Virtually all of Japan's annual 
requirement for primary aluminum was met by imports. 
According to Government trade statistics, Japan imported 
2,551,804 t of primary aluminum, of which 131,277 t was high- 
purity (99.996 or more) primary aluminum, 1,728,544 t was 
regular-grade (less than 99.9%) primary aluminum, and 691,983 
t was primary aluminum alloys (Ministry of Finance, 1998, 
import portion, p. 626). The import bill for primary aluminum 
in 1998 amounted to $3.8 billion. Despite Japan's wide 
diversification of its overseas sources of primary aluminum in 
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about 50 countries, Australia, Brazil, Canada, China, Indonesia, 
New Zealand, Russia, South Africa, the United States, and 
Venezuela accounted for more than 80% of the total primary 
aluminum imports in 1998. Of the 15 suppliers of high-purity 
primary aluminum, the top 5 were New Zealand, 33%; the 
United Arab Emirates, 27%; Indonesia, 18%; the United States, 
9%; and Russia, 8%. Of the 28 suppliers of regular-grade 
primary aluminum, the top 10 were Australia, 31%; Russia, 
15%; Brazil, 13%; New Zealand and South Africa, 8% each; 
Venezuela, 7%; Bahrain and Indonesia, 4% each; the United 
States and China, 3% each. Of the 47 suppliers of primary 
aluminum alloys, the top 10 were Canada, 17%; Russia, 15%; 
Taiwan, 13%; Australia, 10%; China and the United Arab 
Emirates, 9% each; New Zealand, 5%; the United States, 4%; 
Bahrain and Ukraine, 3% each. Under an agreement with the 
World Trade Organization (WTO), the tariff on primary 
aluminum was 0.2% in 1998 and will be free in 1999 (Japan 
Tariff Association, 1998, p. 797-798). 

About 40% of primary aluminum imports was from nine 
overseas aluminum smelter projects in which the Japanese 
aluminum and major trading companies held major or 
substantial portion of equity. These overseas aluminum smelter 
projects were the Portland and Boyne smelters in Australia, the 
Aluminio Brasileiro smelter in Brazil, the Alpac and Alouette 
smelters in Canada, the Asahan smelter in Indonesia, the New 
Zealand Aluminum smelter in New Zealand, the Alumax 
smelters in the States of Maryland and Washington in the 
United States, and Venalum smelter in Venezuela (Sato, 1997). 

In May, Mitsubishi Corp., a major trading company, 
announced that it will acquire 25% interest in Mozambique 
Aluminum Co. in Mozambique. The aluminum smelter project 
will be capitalized at $516 million, of which 47% will be 
provided by Billiton Plc of the United Kingdom, 25% by 
Mitsubishi Corp., 24% by Industrial Development Corp. of 
South Africa, and 4% by the Government of Mozambique. The 
250,000-Mt/yr aluminum smelter, which will cost $1.3 billion, 
was scheduled to begin operations in 2001. Mitsubishi Corp. 
will take about 60,000 metric tons per year (t/yr) for export to 
Japan, Southeast Asia, and the United States (Nikkei Weekly, 
1998). 

According to Government minerals and nonferrous metals 
statistics, domestic demand for primary aluminum dropped 
15.4% in 1998 to 1,995,571 t, of which 1,712,161 t was for 
aluminum rolling; 84,326 t for aluminum casting; 60,936 t for 
wire and cable; 54,943 t for secondary smelting; 26,309 t for 
steel deoxidization; 23,083 t for aluminum diecasting; and 
33,813 t for other uses. The yearend stocks of primary 
aluminum decreased to 418,689 t from 438,462 t in 1997; 
293,981 t was held by dealers; 109,349 t, consumers; and 
15,359 t, the single primary aluminum producer (Ministry of 
International Trade and Industry, 1998d, p. 160). According to 
Government trade statistics, Japan’s exports of primary 
aluminum, including aluminum alloys, totaled 7,153 t and were 
valued at $15.1 million. The major buyers were China, 
including Hong Kong, 39%; the Republic of Korea, 24%; the 
Philippines, 11%; Indonesia, 6%; and Germany, 4% (Ministry 
of Finance, 1998, export portion, p. 593-594). 


Arsenic.—Production of high-purity arsenic was by 
Furukawa Co. Ltd. at its Iwaki Works in Iwaki, Fukushima 
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Prefecture and Sumitomo Metal Mining at its Niihama facilities 
in Ehime Prefecture. According to Rare Metal News, Furukawa 
was the major producer of high-purity arsenic with a production 
capacity of 9 metric tons per month and produced 7 metric tons 
per month in 1998 (Rare Metal News, 1999b). Sumitomo Metal 
Mining had suspended production of high-purity arsenic at the 
end of December 1998 (Rare Metal News, 1999a). According 
to a report by the Sangyo Shimbun, Sumitomo Metal Mining 
would suspend production of high-purity arsenic at its Niihama 
copper refinery by the end of 1998 because of the higher 
environmental protection standard and regulations. The 
Niihama plant, with an annual capacity of 12 t, was operating at 
about 50% of its capacity in 1998 (Metal Bulletin, 1998c). 

In late 1997, Furukawa announced that it would expand the 
production capacity of its Iwaki Works by 3096 to 78 t/yr. The 
$3-million expansion program, which was scheduled for 
completion by the summer of 1998, involved installation of a 
diesel power generator for the heating facilities and a distillation 
column for impurity removal. Furukawa imported raw 
materials—arsenic trioxide mainly from China. At the Iwaki 
Works, impurity was first removed from arsenic trioxide then 
circulate the compound through hydrogen to produce the crystal 
with a purity of more than 99.9999% arsenic (Nikkei Sangyo 
Shimbun, 1997). 


Chromium.—Japan relied on imports to meet all its 
chromium requirements for its iron and steel industry. 
According to Government trade statistics, Japan's imports of 
chromium ore and concentrate, including metallurgical and 
refractory grades, decreased by 2896 to 416,665 t and were 
valued at $41.5 million in 1998 (Ministry of Finance, 1998, 
import portion, p. 161). The major suppliers were South Africa, 
58%; India, 2096; Iran, 8%; Madagascar, 696; and Turkey, 496. 
Consumption of chromite by the iron and steel industry 
decreased by 2196 to 378,246 t, of which 291,322 t was 
consumed by the ferroalloy industry and 86,924 t by others. 

Because of weak demand and reduced production capacity, 
production of ferrochromium decreased by 2396 to 142,931 t in 
1998. Imports of ferrochromium also decreased by 23% to 
628,260 t. The top five suppliers of ferrochromium were South 
Africa, 6596; India, 1096; Zimbabwe, 896; Kazakhstan, 796; and 
China, 6%. Imports of ferrochromium were valued at $358 
million (Ministry of Finance, 1998, import portion, p. 589). 
Consumption of ferrochromium for steelmaking dropped by 
17.376 to 749,765 t, of which 708,735 t was high-carbon 
ferrochromium and 41,030 t was low-carbon ferrochromium. 
Exports of ferrochromium were 700 t, of which 7196 went to the 
United States, 15% to Thailand, and 5% to the Republic of 
Korea. Exports of ferrochromium were valued at $1.7 million 
(Ministry of Finance, 1998, export portion, p. 507). 

Production of high-purity chromium metal was by Nippon 
Denko Co. Ltd. at its Oshima plant in Toyama Prefecture with a 
capacity of 1,000 t/yr. Japan Metals and Chemical Co. Ltd. 
(JMC), which had suspended operations of its Oguni plant in 
Yamagata Prefecture in 1996, resumed operation in January 
1998. The Oguni plant has a capacity of 100 t/yr (Roskill's 
Letter from Japan, 1998). Imports of chromium metal totaled 
2,365 t. France and the United States each supplied 2796; 
China, 2396; the United Kingdom, 1096; and Russia, 896. 
Imports of chromium metal were valued at $23.6 million in 
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1998 (Ministry of Finance, 1998, import portion, р. 634-635). 


Cobalt.—Japan relied on imports to meet the raw material 
requirements for its cobalt metal production. Domestic metal 
production of cobalt using imported raw materials (cobalt 
matte) was by Sumitomo Metal Mining at its Niihama cobalt 
refinery in Ehime Prefecture with a rated capacity of 500 t/yr. 
The refining facilities produced cobalt metal and cobalt salts, 
such as cobalt oxide and cobalt sulfate. To meet the overall 
demand for cobalt, Japan depended heavily on imports of cobalt 
ingot, cobalt powder, flakes, cobalt salts, and other cobalt 
chemicals. 

According to Government trade statistics, imports of cobalt 
mattes and other intermediate products of cobalt, cobalt ingot, 
waste and scrap, powder, and flakes totaled 6,787 t. The major 
suppliers were Australia, 18%; Canada, 17%; the Democratic 
Republic of the Congo, Norway, and, Zambia, 14% each; 
Belgium, 8%; and Finland, 6%. Japan also imported 1,512 t of 
cobalt oxides and 240 t of hydroxides. The major supplier of 
cobalt oxides was Belgium, accounting for 94%; and the top 
two suppliers of cobalt hydroxides were Finland and Belgium, 
accounting for 58% and 36%, respectively. Import bills for 
cobalt metals and chemicals were valued at $293 million and 
$73 million, respectively, in 1998 (Ministry of Finance, 1998, 
import portion, p. 633-634). 

According to Government minerals and nonferrous metals 
statistics, domestic demand for cobalt metal decreased by 16.9% 
to 2,376 t, of which 27.996 was for manufacturing of specialty 
steel; 17.9%, pipe, plate, rod, and wire; 14.1%, ultra-hard tool 
steel (cemented carbides); 13.896, magnetic materials; 8.396, 
catalysts; and 17.9%, other end uses. The decreased demand for 
cobalt was most significant in the polyester catalyst sector, 
which registered a 3796 drop in 1998 (Ministry of International 
Trade and Industry, 1998d, p. 180). Additionally, consumption 
of cobalt for the manufacturing of batteries was estimated at 
about 2,800 t in 1998. 


Copper, Lead, and Zinc.—Mine production of copper, lead, 
and zinc was by the Kamioka Mining and Smelting Co. Ltd. at 
the Kamioka Mine in Gifu Prefecture and the Toyoha Mining 
Co. Ltd. at the Toyoha Mine in Hokkaido Prefecture. Copper 
has been produced as a byproduct of lead and zinc mining 
operations at the Kamioka and the Toyota Mines since 1987. 
Mine output of copper and lead increased slightly, while the 
mine output of zinc reached a new low in 1998. According to 
Government minerals and nonferrous metals statistics, the 
quantity of domestic mine output of copper, lead, and zinc was 
equivalent to 0.08%, 2.72%, and 11.13%, respectively, of 
Japan's raw material requirements for its nonferrous metals 
smelting and refining industry in 1998 (Ministry of 
International Trade and Industry, 1998d, p. 31-33 and 53-55). 

To secure a steady supply of most raw material requirements 
for Japan's nonferrous metals smelting and refining industry, 
the major Japanese nonferrous metals mining and trading 
companies have been actively seeking a long-term supply of 
nonferrous minerals and metals from overseas through direct 
investment (equity participation) in joint exploration and 
development of major nonferrous metals mining projects with 
foreign partners since the early 1990's. (See table 5.) 

In addition to the nine major overseas nonferrous metals mine 
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projects listed in table 5, Dowa Mining Co. Ltd. was involved in 
exploration and development of a koroko-type ore deposit at the 
Tizapa in the Arceris district of Mexico in early 1990's. The 
deposit was first discovered by MMAJ in 1987, followed by a 
series of detailed exploration and feasibility studies by MMAJ 
and Dowa Mining. The development of an underground mine 
began in May 1992. The mining and milling operations started 
in May 1994. The total development cost of the project was 
$38.2 million, of which Japanese companies provided $35.1 
million. The project was owned 39% by Dowa Mining, 10% by 
Sumitomo Corp., and 51% by Industrias Penoles S.A. de C.V. 
of Mexico. Ore reserves at the Tizapa Mine were estimated 4.1 
million metric tons (Mt) with an average ore grade of 0.7% 
copper, 1.64% lead, 7.9% zinc, plus 314 grams per ton (g/t) of 
silver and 2.0 g/t of gold. The mine has a capacity of 360,000 
t/yr of crude ore. The Tizapa Mine shipped about 21,200 t of 
zinc and 11.5 kilograms (kg) of silver in concentrate to Japan 
annually (Ministry of International Trade and Industry, 1999a, 
p. 216). 

Following further exploration and extension of ore reserves in 
the area, an expansion program at the Tizapa Mine was started 
by Dowa Mining in early 1997 and completed in early 1998. 
The expansion program involved boosting the mining capacity 
to 480,000 t/yr from 360,000 t/yr and raise the mill capacity to 
produce about 22,900 t/yr of lead concentrate, 51,000 t/yr of 
zinc concentrate, and 4,300 t/yr of copper concentrate. Most 
output was shipped to Dowa Mining affiliated nonferrous 
metals smelting and refining facilities at Iijima and Kosaka in 
Akita Prefecture (Nippon Kogyo Shimbun, 1998). 

Japan remained the world's largest importer of copper ore and 
concentrate and one of the world's major importers of lead and 
zinc ores and concentrates. According to Government trade 
statistics, Japan's imports of copper concentrate increased by 
3.6% to 3,973,934 t and were valued at $1,876.3 million in 
1998 (Ministry of Finance, 1998, import portion, p. 161). The 
top six suppliers of copper concentrate were Chile, 34.596; 
Indonesia, 21.196; Canada, 14.696; Australia, 10.196; Papua 
New Guinea, 6.3%; and Argentina, 5.4%. Japan's imports of 
lead and zinc concentrates were 182,810 t and 941,644 t and 
were valued at $59.3 million and $230.5 million, respectively, 
in 1998. The major suppliers of lead concentrate were 
Australia, 39.696; the United States, 18.896; Peru, 13.196; and 
China, 8.2%. The major suppliers of zinc concentrate were 
Australia, 50.296; Peru, 13.896; the United States, 12.8%; and 
Canada, 7.795. 

Metal production of copper and lead decreased slightly, but 
metal production of zinc increased slightly in 1998, because of a 
weaker demand for copper, lead, and zinc in the domestic 
market. Increased exports of copper, lead, and zinc had helped 
the nonferrous metals smelting and refining industry to maintain 
high capacity utilization rates of 97.9% for copper, 83.1% for 
lead, and 87.376 for zinc in 1998. 

In anticipation of the growing demand for nonferrous metals 
in the Asian markets and to become more competitive in the 
world market, Japan's major nonferrous metals companies 
continued to expand and renovate their smelting and refining 
facilities in 1998. Nippon Mining and Metals, which was 
expanding the copper smelting capacity at its Saganoseki plant 
to 420,000 t/yr from 350,000 t/yr, had revised the capacity 
expansion to 450,000 t/yr from the original 420,000 t/yr in 
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September 1998 (Japan Metal Review, 1998b). Nippon Mining 
and Metals was to complete expansion of the refining capacity 
to 240,000 t/yr from 220,000 t/yr by installing 80 new cells at 
its Saganoseki plant in Oita Prefecture and 72 new cells at its 
Hitachi plant in Ibaraki Prefecture by September 1998 
(Metallurgical & Mineral Processing Development, 1998). 
Sumitomo Metal Mining had completed capacity expansion of 
its Toyo copper smelter to 300,000 t/yr from 276,000 t/yr, and 
the copper refinery capacity at its Besshi complex to 234,000 
t/yr from 210,000 t/yr in 1998. Kosaka Smelting and Refining 
Co. Ltd., a wholly owned subsidiary of Dowa Mining, planned 
to raise the refining capacity to 120,000 t/yr from 72,000 t/yr at 
its Kosaka Plant in Akita Prefecture with the actual construction 
to begin in 2000 (Japan Metal Review, 1998a). In 1998, copper 
smelting capacity at the Onahama complex in Fukushima 
Prefecture had been raised by Onahama Smelting and Refining 
Co. Ltd., to 258,000 t/yr from 247,200 t/yr. 

Hachinohe Smelting Co. Ltd., a joint venture of Mitsui 
Mining and Smelting, Dowa Mining, Nippon Mining and 
Metals, Mitsubishi Materials, and two other companies, started 
an expansion project to raise its zinc-refining capacity to 
112,000 t/yr from 108,000 t/yr at the Hachinohei complex in 
Aomori Prefecture in July and completed expansion in August 
1998 (Platt’s Metals Week, 1998). Akita Smelting, a joint 
venture of Dowa Mining, Nippon Mining and Metals, 
Sumitomo Metal Mining, and Mitsubishi Materials, completed 
expansion of its zinc-refining capacity to 186,000 t/yr from 
156,000 t/yr at the Iijima complex in Akita Prefecture in 
October 1997. In November, Dowa Mining, the major 
shareholder of Akita Smelting, announced that another 
expansion program would be carried out to raise the zinc 
refining capacity by 10,000 t/yr to 196,000 t/yr by September 
1999 (Metal Bulletin, 1998a). 

In major overseas copper smelters projects, Furukawa and its 
partners, Itochu Corp., Nittetsu Mining Co. Ltd., and Nissho 
Iwai Corp. were expanding and renovating the Port Kembla 
copper smelter-refinery complex, which they acquired from 
Southern Copper Ltd. in 1996. Construction was started in 
September 1997, and operation of the 120,000-t/yr smelter- 
refinery complex was expected to start in June 1999. The 
copper smelter-refinery complex is owned by Furukawa, 52.5%; 
Nittetsu Mining, 20%; Nissho Iwai, 17.5%; and Itochu, 10%. 
(See table 5.) 

Mitsubishi Materials and its partners in a joint venture with 
Р.Т. Freeport Indonesia started construction of the $738 million 
copper smelting and refining complex at Gresik, East Java, 
Indonesia in July 1996. The 200,000-t/yr copper smelter had 
been completed and the test operations started in December 
1998. The first year’s copper production is expected to be 
about 150,000 t in 1999 and 180,000 t in 2000, then reach full 
capacity in 2001 (Mining Journal, 1999). 

According to Government trade statistics, imports of refined 
copper decreased by 22.7% to 273,298 t and were valued at 
about $487.3 million (Ministry of Finance, 1998, import 
portion, p. 620, p. 630-631). The major suppliers of refined 
copper were Chile, 49.2%; Zambia, 13.8%; Peru, 12.7%; the 
Philippines, 9.0%; and the United States, 6.6%. Imports of 
refined lead decreased by 16.1% to 27,364 t and were valued at 
about $18.9 million. Imports of slab zinc decreased by 35.8% 
to 113,368 t and were valued at about $131.3 million. The 
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major suppliers of refined lead were China, 76.3%; Peru, 
10.3%; Australia, 4.6%; the Republic of Korea, 3.7%; and the 
United Kingdom, 3.3%. The major suppliers of zinc slab were 
China, 30.3%; the Republic of Korea, 18.7%; Kazakhstan, 
14.7%; Thailand, 12.1%; Canada, 7.9%; Peru, 6.3%; and North 
Korea and Spain, 2% each. 

According to Government minerals and nonferrous metals 
statistics, domestic consumption of refined copper decreased 
slightly to 1,360,759 t from 1,508,152 t in 1997 (Ministry of 
International Trade and Industry, 1998d, p. 142). Demand for 
refined copper in 1998, by sector, was 65.6% for wire and 
cable, 33.1% for brass mill, and 1.3% for copper alloys, casting, 
and others. Exports of refined copper increased by 85.7% to 
292,918 t and were valued at about $500.4 million. The major 
buyers of refined copper were Taiwan, 50.5%; China, including 
Hong Kong, 27.5%; the Republic of Korea, 5.4%; Malaysia, 
4.2%; Indonesia, 3.7%; Thailand, 3.2%; and the United States, 
2.4%. The overall stocks of refined copper increased by 2.8% 
to 150,106 at the end of December. In 1998, Japan also 
exported 34,449 t of copper anodes, mainly to the Republic of 
Korea accounting for 98% of total and were valued at $96 
million. 

Domestic consumption of refined lead decreased to 252,336 t 
from 272,227 t in 1997; of which 72.496 was for storage 
batteries; 12.896, for inorganic chemicals; and the remaining 
14.896, for solders and other uses. Exports of primary lead rose 
sharply to 1,056 t from 62 t in 1997; of which 56.896 went to 
Indonesia, 16.5% to Burma, and 11.296 to the Philippines. The 
overall stocks of primary lead rose by 16.696 to 32,239 t at the 
end of December. Domestic consumption of zinc slab 
decreased to 550,442 t from 635,437 t in 1997. Demand for 
slab zinc in 1998, by sector, was 50.3% for sheet galvanizing; 
16.1%, for other plating; 13.4%, for brass mill products; 9.4%, 
for zinc die-cast products; 5.6%, for inorganic chemicals; and 
5.2%, for other uses. Exports of zinc slab increased by 98%, to 
46,682 t. The major buyers were Taiwan, 40.4%; the 
Philippines, 29.2%; and the Unites States, 8.6%. The overall 
stocks of zinc slab increased by 14.7% to 119,460 t at the end of 
December. 


Gold and Silver.—Mine production of gold and silver 
increased in 1998. Gold mine production was mainly by 
Sumitomo Metal Mining from the Hishikari Mine, Kagoshima 
Prefecture, Kyushu. The company, working on its Honko (main 
mine), Sanjin, and Yamada deposits in the Hishikari mining 
area, produced about 8 t/yr of gold. Other small-scale 
productive gold and silver mines were the Kouryu Mine in the 
southwestern part of Hokkaido Prefecture, the Kasuga Mine, 
Akesi Mine, and Iwato Mine in Kagoshima Prefecture. The 
Kamioka Mine in Gifu Prefecture and the Toyoha Mine in 
Hokkaido Prefecture produced substantial amount of silver as a 
byproduct of their lead and zinc operations. 

Overseas, Sumitomo Metal Mining and Marubeni Corp. 
signed a letter of intent with Oxiana Resources NL of Australia 
to establish a joint venture to explore for precious and base 
metals in the Sierra Madre and Conwap Carabello areas in 
northern Luzon, the Philippines. To own a 30% interest in the 
joint-venture project, Sumitomo Metal Mining and Marubeni 
Corp. was to spend about $3.2 million for exploration in the 
next 5 years and Dalton Pacific Resources NL, a wholly owned 
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subsidiary of Oxiana Resources NL, had been exploring for 
precious metals in the areas since 1996 (Mining Journal, 1998). 

Production of refined gold decreased considerably in 1998 
because of low prices of gold and weak demand for gold in 
domestic markets. According to Government minerals and 
nonferrous metals statistics, gold metal production by raw 
material sources was imported ore, 72.9%; scrap, 6.0%; 
domestic ore, 5.2%; and other materials, 15.9%. Production of 
refined silver increased owing to higher prices of silver in 
domestic market in 1998. Silver metal production by raw 
material sources was imported ore, 65.0%; scrap, 13.5%; 
domestic ore, 2.5%; and other materials, 13.5% (Ministry of 
International Trade and Industry, 1998d, p. 52-53). 

According to Government trade statistics, Japan's imports of 
gold ingots dropped by another 24%, to 83.5 t, following a 15% 
drop in the gold imports in 1997 owing to low demand for 
jewelry, pottery and porcelain, as well as for private investment. 
Imports of silver ingots and powder decreased by 40.3% to 
907.8 t, owing to a higher silver metal production and a weaker 
demand in the domestic market. The major suppliers of gold 
ingots were Australia, 33.296; Switzerland, 14.496; the United 
Kingdom, 9.4%; the Republic of Korea, 8.3%; Papua New 
Guinea, 6.3%; Mongolia, 5.996; Canada, 5.496; and the United 
States, 5.0%. The major suppliers of silver ingots were Mexico, 
4096; the United States, 3696; Australia, 7%; Peru and 
Singapore, 5% each; and Canada, 396. Import bills for gold 
ingots, silver ingot and powder were $775.2 million and $137.3 
million, respectively, in 1998 (Ministry of Finance, 1998, 
import portion, p. 583). l 

The Japanese gold market remained depressed. According to 
the latest available data provided by the Japan Mining Industry 
Association, overall demand for gold in 1997 was 323,189 kg, 
of which 19,958 kg was for dentistry; 185,890 kg for industrial 
use; 4,590 kg for arts and crafts; 68,194 kg for private 
investment; and 44,557 kg for other uses. For industrial use, 
84,670 kg was for electronics and telecommunications; 70,935 
kg for jewelry; 25,108 kg for plating; 2,929 kg for china and 
porcelain; 910 kg for decoration and badges; 767 kg for clocks 
and watches; 323 kg for fountain pens; 248 kg for gilding 
(Bulletin of Japan Mining Industry Association, 1998). 

According to the Government minerals and nonferrous metals 
statistics, domestic demand for silver decreased by 10.5% to 
3,084.4 t, of which 52.2% was for silver nitrate for 
photographic use; 8.1% for silver nitrate for other uses; 8.0% 
for electric contacts; 4.4% for rolled products; 4.1% for silver 
branning alloy; 23.2% for electroplating, jewelry, silverware, 
and other uses (Ministry of International Trade and Industry, 
1998d, p. 186). 


Iron and Steel.—Japan’s iron and steel industry relied on 
imports to meet virtually all its iron ore requirements. 
According to Government trade statistics, imports of iron ore, 
including iron sand, pellet, and sinter, decreased by 4.6% to 
120.8 Mt. The major suppliers of iron ore were Australia, 
52.7%; Brazil, 21.3%; India, 13.2%; South Africa, 3.8%; the 
Philippines, 3.0%, and Chile, 2.1%. Imports of pig iron 
dropped sharply to 304,000 t from 1, 285,200 t in 1997. The 
major suppliers of pig iron were China, 26.0%; Venezuela, 
19.7%; North Korea, 16.7%; Sweden, 13.3%; and Brazil, 
13.2%. The import bill of iron ore decreased to $3.0 billion 


THE MINERAL INDUSTRY OF JAPAN— 1998 


from $3.3 billion in 1997. The average cost, insurance, and 
freight (c.i.f.) import price per metric ton of iron ore decreased 
to $25.18 from $25.90 in 1997. The import bill of pig iron 
decreased to $121 million from $282 million in 1997 because of 
reduced imports. However, the average c.i.f. import price per 
metric ton of pig iron increased to $396.72 from $219.39 in 
1997 (Ministry of Finance, 1998, import portion, p. 161). 

According to the Government iron and stee! statistics, 
consumption of iron ore, including iron sand, pellet, and sinter 
by blast furnaces by the iron and steel industry, decreased to 
123 Mt from 129 Mt in 1997 (Ministry of International Trade 
and Industry, 1998c, p. 88-90). Pig iron production decreased 
to 75.0 Mt from 78.5 Mt in 1997, of which 74.3 Mt was for 
steelmaking and 0.7 Mt was for foundry use. By yearend, the 
total capacity and number of furnaces, including blast, electric, 
and other furnaces for pig iron production, decreased slightly to 
95.5 Mt/yr and 46, respectively. 

According to the International Iron and Steel Institute, Japan 
ranked as the world’s second largest producer of pig iron after 
China and the world’s third largest producer of crude steel after 
China and the United States, accounting for 14% and 12%, 
respectively, of the world total in 1998 (Ministry of 
International Trade and Industry, 1998c, p. 160-161). Nippon 
Steel Corp., which produced 24.07 Mt of crude steel in 1998, 
was the second largest steelmaker in the world; NKK Corp., 
which produced 10.54 Mt, ranked 9th; Kawasaki Steel Corp., 
which produced 9.74 Mt, ranked 14th; Sumitomo Metal 
Industries, Ltd. which produced 9.33 Mt, ranked 15th; and 
Kobe Steel Ltd., which produced 5.54 Mt, ranked 31th (Metal 
Bulletin, 1999). 

Crude steel output dropped by 10.5% to the lowest level in 27 
years, the year before Japan’s first oil crisis in 1973. The 11 Mt 
drop in crude steel production reflected a 14.7% decline in 
overall domestic demand for ordinary and specialty steels 
resulting from Japan’s first economic downturn in the post war 
period. Of the total crude steel produced in 1998, 68.1% was 
processed by basic oxygen furnaces and 31.9% by electric 
furnaces. In the steelmaking sector, the number of basic oxygen 
furnaces remained unchanged at 69; the number of electric arc 
furnaces was reduced by 26 to 432, by yearend, reflecting more 
efficient operations of electric arc furnaces in 1998. The overall 
crude steel production capacity remained unchanged at 149.77 
Mt/yr. By yearend, the industry cut its labor force by 12,171 to 
214,190 workers (Ministry of International Trade and Industry, 
1998c, p. 124). 

Japan’s domestic demand for ordinary steel products and 
specialty steel products decreased by 14% and 18.7%, 
respectively, and exports of ordinary steel and specialty steel, 
however, increased by 1.0% and 3.2%, respectively, in 1998. 
According to the Japan Iron and Steel Federation (Japan Iron 
and Steel Federation, 1999, p. 5), domestic demand for ordinary 
steel products and specialty steel declined in every end-use 
market classification in 1998. (See table 6.) 

According to Government iron and steel statistics, exports of 
iron and steel increased by 17.5% to the highest level in 13 
years. Exports of iron and steel products included 2,337,167 t 
of pig iron; 108,568 t of ferroalloys; 5,637 t of steel ingots; 
1,171,044 t of semifinished ordinary steel; 18,961 t of 
semifinished specialty steel; 19,774,641 t of ordinary steel 
products; 3,693,570 t of specialty steel products; and 203,069 t 
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of other iron and steel products (Ministry of International Trade 
and Industry, 1998c, p. 142-143). Export earnings from iron 
and steel totaled $15.8 billion, of which $9.5 billion was from 
ordinary steel products, $4.0 billion from specialty steel 
products, and $2.3 billion from other iron and steel products. 
Exports of iron and steel products to the Asian markets 
decreased by 11.8% to 15.6 Mt from 17.6 Mt in 1997 because 
of financial crisis and economic downturn in the Asian region. 
However, exports of iron and steel products to all other markets 
increased, especially to the North America market, where 
exports to the United States increased by 159.7% to 7.0 Mt from 
2.7 Mt in 1997. Imports of iron and steel products decreased by 
30.7% to 6.6 Mt from 9.6 Mt in 1997, of which 303,980 t was 
pig iron; 1,420,605 t, ferroalloys; 3,606 t, steel ingots; 41,946 t, 
semifinished steels; 4,488,854 t, ordinary steel products; 
100,989 t, specialty steel products; and 270,801 t, process steels 
and other steel products. The decline in imports of iron and 
steel products was caused by a weak Japanese economy and 
depreciation of the Japanese yen in 1998. The major suppliers 
of ordinary steel products to Japan were, in decreasing order, 
the Republic of Korea, Taiwan, China, and South Africa. (See 
table 7.) The import bill of iron and steel products totaled 
$3,329.1 million in 1998, of which $1,529.7 million was for 
ordinary steel products; $992.4 million for ferroalloys; $120.6 
million for pig iron; $171.7 million for specialty steel products; 
and $514.7 million for other iron and steel products. 


Manganese.—All of Japan's manganese ore requirements 
were met by imports. According to Government trade statistics, 
Japan imported 4,840 t of high-grade manganese dioxide ore, 
896,660 t of high-grade manganese ore, 83,132 t of low-grade 
manganese ore, and 220,235 t of ferruginous manganiferous 
ore. The major suppliers of high-grade manganese dioxide ore 
were Gabon, 62% and Australia, 27%. The major suppliers of 
high-grade manganese ore were South Africa, 6296 and 
Australia, 3596. The major suppliers of low-grade manganese 
ore were South Africa, 80% and India, 20%. The major 
suppliers of ferruginous manganiferous ore were India, 6496; 
Ghana, 24%; and South Africa, 11%. The total import bill of 
manganese ore amounted to $115.4 million in 1998 (Ministry of 
Finance, 1998, import portion, p. 161). 

According to Government iron and steel statistics, 
consumption of manganese ore for production of ferroalloys 
increased by 1% to 704,574 t and for steelmaking by 27% to 
214,108 t (Ministry of International Trade and Industry, 1998c, 
p. 93). Production of ferromanganese decreased owing to 
increased imports and decreased consumption for steelmaking. 
The 1998 ferromanganese production was equivalent to 82% of 
production capacity of about 407,000 t/yr. The ferromanganese 
producers were Chuo Denki Kogyo Co. Ltd. in Kashima, 
Ibaraki Prefecture; JMC in Takaoka, Toyama Prefecture; Kobe 
Steel Ltd. in Kakogawa, Hyogo Prefecture; and Nippon Denko 
in Tokushima, Tokushima Prefecture, and in Miyako, Iwate 
Prefecture. 

To produce ferromanganese more economically, Japanese 
ferroalloy producers had invested in overseas joint-venture 
projects with the South African ferroalloy producers since 1996. 
Advalloy Ltd., a joint venture established between JMC (35%), 
Mitsui & Co. Ltd. (15%), and Samancor Ltd. (50%); and Cato 
Ridge Alloys Ltd., a joint venture established between 
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Mizushima Ferroalloy Co. Ltd. (40%), Sumitomo Corp. (10%), 
and Associated Manganese Ltd. (50%); began shipping 
ferromanganese to Japan in 1998. As а result, imports of 
ferromanganese increased by 15% to 109,887 t in 1998. The 
major suppliers were South Africa, 60%; China, 23%; and 
Australia, 10%. Import bill of ferromanganese were about $48 
million in 1998 (Ministry of Finance, 1998, import portion, p. 
588). 

Ferromanganese consumed for steelmaking decreased by 8% 
to 367,441 t, of which 298,147 t was high-carbon 
ferromanganese and 69,294 t, low-carbon ferromanganese. 
Exports of ferromanganese totaled 26,815 t. The major buyers 
were Australia, 32%; the United States, 21%; Indonesia, 13%; 
the Netherlands, 10%; and Taiwan, 6%. Export earnings from 
ferromanganese were about $20 million in 1998 (Ministry of 
Finance, 1998, export portion, p. 507). 

Japan was the world’s largest producer of electrolytic 
manganese dioxide (EMD). Japan’s EMD producers were JMC 
at Takaoka, Toyama Prefecture; Mitsui Mining and Smelting at 
Takehara, Hiroshima Prefecture and at County Cork, Ireland 
and Tosoh Corp. at Hyuga, Miyazaki Prefecture and at 
Salonika, Greece. Japan’s EMD production capacity, including 
two overseas plants was raised to 121,000 t/yr from 116,000 t/yr 
in 1997. Tosoh Corp. increased capacity of its Hyuga plant to 
32,000 t/yr from 30,000 t/yr in October 1998 and raised 
capacity of its Salonika plant in Greece to 18,000 t/yr from 
15,000 t/yr in July 1998. As a result, Japan EMD production 
capacity was raised to 121,000 t/yr from 116,000 t/yr in 1997, 
which accounted for more than 41% of the world’s production 
capacity of about 282,000 t/yr (Roskill’s Letter from Japan, 
1999). 


Nickel.—Japan was the world’s largest importer and 
consumer of nickel and the third largest producer of nickel 
metal after Russia and Canada, including ferronickel, nickel 
oxide, and refined nickel, using imported raw materials. Nickel 
ores and nickel mattes were imported for production of 
ferronickel, refined nickel, and nickel oxide sinter. Ferronickel, 
refined nickel, nickel oxide sinter, nickel powder and flake, and 
nickel waste and scrap were imported to meet the nickel 
requirements of the battery, magnetic materials, nonferrous 
alloys, and specialty steel industries, as well as other end users. 

According to Government trade statistics, imports of nickel 
ore decreased by 5.6% to 4.12 Mt, and were valued at $140 
million (Ministry of Finance, 1998, p. 161). The major 
suppliers were New Caledonia, 50.9%; Indonesia, 26.5%; and 
the Philippines, 22.6%. Imports of nickel matte, in gross 
weight, increased by 5.4% to 78,473 t and were valued at $254 
million. The major suppliers were Indonesia, 54.8% and 
Australia, 45.2%. Imports of ferronickel, in gross weight, 
decreased by 17.5% to 41,066 t and were valued at $71.6 
million. The major suppliers were New Caledonia, 69.4%; the 
Dominican Republic, 18.7%; Indonesia, 9.6%; and Macedonia, 
1.4%. Imports of refined nickel dropped by 31.6% to 39,039 t 
and were valued at $213 million. The major suppliers were 
Zimbabwe, 16.6%; China, 15.0%; Norway, 13.8%; South 
Africa, 13.5%; Australia, 8.5%; Canada, 7.1%; the United 
Kingdom, 6.1%; Brazil, 4.2%; and Finland, 2.7%. Imports of 
nickel oxide sinter and other intermediate products of nickel 
metallurgy totaled 2,090 t and were valued at $9.7 million. The 
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major suppliers were Australia, 88.2% and Cuba, 9.8%. 
Imports of nickel powders and flakes remained steady at 10,052 
t and were valued at $85.8 million. The major suppliers were 
the United Kingdom, 52.1% and Canada, 44.8%. Imports of 
nickel waste and scrap dropped by 20% to 10,270 t and were 
valued at $45 million. The major suppliers were Russia, 42.8%; 
the United States, 15.2%; Zimbabwe, 11.7%; the Republic of 
Korea, 5.8%; Taiwan, 5.7%; and South Africa, 5.2%. Based on 
an agreement with WTO, import duty on refined nickel would 
be reduced to 44 yen per kilogram (y/kg) in 1999 from 51.4 
y/kg in 1998. Import duties on ferronickel and nickel oxide 
sinter would be reduced to 3.3% and 3.0%, respectively, in 
1999 from 3.9% and 3.8%, respectively, in 1998. Import duties 
on nickel ore and nickel mattes were free (Japan Tariff 
Association, 1998, p. 749, p. 792). 

According to Government iron and steel statistics, 
consumption of nickel ore by the ferroalloy industry for 
ferronickel production remained unchanged at 3.2 Mt (Ministry 
of International Trade and Industry, 1998c, p. 95). Production 
of ferronickel was by Pacific Metals Industry Co. Ltd. in 
Hachinohei, Aomori Prefecture, Nippon Yakin Kogyo Co. Ltd. 
at Oeyama near Miyazu, Kyoto Prefecture, and Sumitomo 
Metal Mining, through Hyuga Smelting Co. Ltd., in Hyuga, 
Miyazaki Prefecture. Japan’s ferronickel production decreased 
by 2% to 345,772 t containing 69,202 t of nickel. Consumption 
of ferronickel for steelmaking decreased by 20% to 283,591 t 
because of a substantial cutback in stainless steel production in 
1998. Exports of ferronickel increased by 6.3% to 74,202 t, of 
which 65% went to Taiwan; and 34.9% to the Republic of 
Korea. 

Production of refined nickel was solely by Sumitomo Metal 
Mining at its 30,000-t/yr plant in Niihama, Ehime Prefecture 
using its Matte Chorine Leaching Electrowinning process. The 
company planned to expand the capacity of its Niihama nickel 
plant by 20% to 36,000 t/yr in the next 2 years. The expansion 
plan was based on the planned increase in raw material supply 
from P.T. Inco of Indonesia, which was undertaking capacity 
expansion of nickel matte by 5096 to 67,500 t/yr (Nikkan 
Kogyo Shimbun, 1998c). Production of nickel oxide sinter was 
solely by Tokyo Nickel Co. Ltd. at its 43,000-t/yr plant in 
Matsusaka, Mie Prefecture. The company was also expected to 
increase the capacity of its Matsusaka plant to 60,000 t/yr in the 
next few years in line with the expected increase in raw material 
supply from P.T. Inco at Soroako, Indonesia. 

According to Government minerals and nonferrous metals 
statistics, domestic demand for refined nickel dropped by 18.6% 
to 65,392 t, of which for production of specialty steel was 
41,404 t; galvanized sheet, 5,624 t; batteries, 4,160 t; magnetic 
materials, 3,464 t; nonferrous alloys, 3,494 t; catalysts, 605 t; 
and other uses, 6,643 t (Ministry of International Trade and 
Industry, 1998d, p. 176). Exports of refined nickel were 218 t, 
of which 59.896 went to Taiwan; 18.896 to China, including 
Hong Kong; 12.5% to Indonesia; and 6.9% to the Philippines. 
Exports of nickel oxide sinter and other intermediate products 
of nickel metallurgy were 6,133 t, of which 59.5% went to 
Taiwan and 40.5% to the Republic of Korea. Exports of nickel 
powders and flakes were 745 t, of which 38.496 went to China, 
including Hong Kong; 31.196 to Taiwan; and 17.896 to France. 
Exports of nickel waste and scrap were 954 t, of which 33.096 
went to the United States; 30.396 to the United Kingdom; 30.096 
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to Hong Kong (Ministry of Finance, 1998, export portion, p. 
952). 


Titanium.—Japan was the world's second largest producer 
of titanium sponge metal after Russia and one of the world's top 
producers of titanium dioxide pigment, but all of the raw 
material requirements for production of titanium metal and 
dioxide pigment were met by imports. Rutile was consumed by 
the producers of titanium sponge metal. Ilmenite was 
consumed mainly by the manufacturers of synthetic rutile and 
titanium dioxide pigment. Small amounts of rutile and ilmenite 
were consumed as blast furnace additives in the steel industry. 

According to Government trade statistics, Japan imported 
97,076 t of rutile principally from Australia, 64.696; South 
Africa, 17.396; and India, 10.9%. Japan also imported 371,369 t 
of ilmenite mainly from Australia, 43.296; Vietnam, 21.196; 
Malaysia, 15.196; India, 9.6%; and Canada, 8.196 (Ministry of 
Finance, 1998, import portion, p. 162, p. 173). 

Production of titanium sponge declined mainly because of 
decreased exports to the United States in 1998. Titanium 
sponge was produced by Sumitomo Sitix Corp. in Amagasaki, 
near Osaka, Hyogo Prefecture, and Toho Titanium Co. Ltd. in 
Chigasaki, about 20 km south of Yokohama, Kanagawa 
Prefecture. Titanium sponge production at the Amagasaki plant 
was temporarily shut down in December because of a fire and 
explosions at the plant site. The fire, caused by spilling of 
molten magnesium from a container, badly damaged one of the 
two furnaces. As a result, the damaged larger furnace with a 
capacity of 700 to 800 metric tons per month was temporarily 
shut down for repairs. However, Sumitomo Sitix would be able 
to meet their customers immediate need with its inventories 
(Metal Bulletin, 1998b). 

Total titanium sponge shipments declined slightly in 1998. 
Domestic shipments of titanium sponge increased to 15,188 t 
from 11,091 t in 1997. However, overseas shipments dropped 
sharply to 8,630 t from 13,486 t in 1997. Total shipments of 
titanium mill products decreased to 12,740 t from 13,286 t in 
1997; domestic shipments of titanium mill products decreased 
to 6,146 t from 7,171 t in 1997, and overseas shipments 
increased to 6,594 t from 6,115 t in 1997. Domestic shipments 
of titanium mill products, by end-user, were 950 t for the 
chemical industry, 901 t for distributors, 745 t for power 
generation, 631 t for electrolysis, 572 t for consumer goods, 567 
t for aerospace, 446 t for heat exchange, 280 t for sports leisure 
goods, 276 t for water-desalination plants, 176 t for architecture 
and civil engineering, 133 t for automotive, 98 t for shipping 
and marine, 25 t for medical, and 346 t for other users (Japan 
Titanium Society, 1999). 

According to Government trade statistics, exports of titanium 
sponge decreased by 35.7% to 8,726 t, of which 51.4% went to 
the United Kingdom; 40.196 to the United States; 8.596 to other 
countries (Ministry of Finance, 1998, export portion, p. 603). 
Exports of titanium sponge to the United States decreased to 
3,501 t from 7,153 t in 1997. Exports of titanium waste and 
scrap and titanium powder totaled 3,091 t, of which 71.296 went 
to the United States and 25.896 to the United Kingdom. To 
meet the domestic requirements, Japan imported 8,869 t of 
lower grade titanium sponge, waste, scrap, and powder 
principally from Kazakhstan, 59.396; Russia, 34.996; China, 
296; and Taiwan, 1.796. 
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According to Government trade statistics, Japan imported 
2,826 t of titanium mill products, principally from the United 
States, accounting for 93% of titanium mill imports in 1998 
(Ministry of Finance, 1998, import portion, p. 634). Exports of 
titanium mill products increased to 7,578 t from 7,127 t in 1997. 
Export earnings from titanium mill products were valued at 
$194 million in 1998. The major buyers were Sweden, 17.9%; 
the United States, 14.4%; France, 11.4%; Italy and Taiwan, 
8.4% each; the Netherlands, 8.1%; China, including Hong 
Kong, 8.0%; Germany, 7.2%; and the Republic of Korea, 4.3%. 

Production of titanium dioxide pigment increased because of 
increased exports. Output was equivalent to about 73.5% of the 
industry’s capacity of 341,400 t/yr in 1998. Ishihara Sangyo 
Co. Ltd., Japan’s largest titanium dioxide pigment producer, 
operated a 155,000-t/yr plant in Yokkaichi, Mie Prefecture, and 
a 46,000-t/yr plant in Singapore. Despite the economic 
slowdown in southeast Asia, Ishihara Sangyo planned to 
construct a third plant to meet the future demand in the Asia 
region. Earlier іп 1994, Ishihara Sangyo’s plan to build a 
75,000-t/yr plant in Singapore that did not materialize, owing to 
the withdrawal of Kemira Pigments Ltd., the joint-venture 
partner of Ishihara Sangyo (Industrial Minerals, 1998). 

According to Government chemical industries statistics, total 
shipments of titanium dioxide pigment was 250,052 t in 1998 
(Ministry of International Trade and Industry, 1998b, p. 55). 
According to Government trade statistics, exports of titanium 
oxides increased to 29,240 t from 27,513 t in 1997. Export 
earnings from titanium oxide were valued at $71.6 million 
(Ministry of Finance, 1998, export portion, p. 110). The major 
buyers were China, including Hong Kong, 23.8%; Taiwan, 
22.3%; the Republic of Korea, 19.7%; Italy, 3.9%; the United 
States, 3.796; Indonesia, 3.696; the United Arab Emirates, 3.196; 
and Thailand, 2.9%. 


Industrial Minerals 


Cement.—Japan was the world's third largest cement 
producer. Cement production decreased by 11.596, owing a 
double-digit decline in domestic construction activities. 
According to Government statistics on principal economic 
indicators, orders for construction work decreased by 11.196; 
and new dwelling construction started also decreased by 13.6% 
in 1998 (Ministry of International Trade and Industry, 1999b, p. 
3). According to Government ceramics and building materials 
statistics, Japan's cement clinker capacity increased to 94.6 
Mt/yr from 94.4 Mt/yr in 1997. Production of cement clinker, 
however, decreased to 85.6 Mt from 88.4 Mt in 1997. 
Production of cement also decreased to 81.3 Mt from 91.9 Mt in 
1997, of which 64.2 Mt was portland cement and 17.1 Mt was 
blended cement. About 94.196 of blended cement contained 
blast furnace slag. In 1998, consumption of raw materials for 
production of cement included 85.1 Mt of limestone, 15.3 Mt of 
clay, 5.7 Mt of silica stone, 3.9 Mt of ore slag, and 3.0 Mt of 
gypsum. Energy consumed by the industry included 8.1 Mt of 
coal, 1.1 Mt of petroleum coke, 21,147 t of coke, 2.1 million 
barrels of heavy fuel oil, 46,450 barrels of kerosene and 
distillate fuel oil, 241,154 t of waste tire, 3,795 megawatts hours 
of electricity, and 14,134 t of steam in 1998. The number of 
cement plant employees declined to 4,921 from 4,960 in 1997 
(Ministry of International Trade and Industry, 1998a, p. 100). 
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In October, Chichibu Onoda Cement Corp., Japan's largest 
cement producer, and Nihon Cement Co. Ltd., the third largest, 
formally merged into one company, called Taiheiyo Cement 
Corp., and would have 39.3% of the domestic market share. 
Also in October, the marketing tieup between Mitsubishi 
Materials and Ube Industries Ltd. became effective. A new 
company called Ube Mitsubishi Cement Co. would market the 
production of cement by Mitsubishi Materials and Ube 
Industries. However, the cement manufacturing business was 
under separate control and management by Mistubishi Materials 
and Ube Industries. According to an industry source, further 
restructuring of the Japanese cement industry is expected to 
continue because of the industry's excess capacity and price 
competition (International Cement Review, 1998, p. 171-172). 

According to the Japan Cement Association (1999, p. 5), 
domestic demand for cement decreased to 71.0 Mt from 78.2 
Mt in 1997, and exports of cement including clinker also 
decreased to 7.6 Mt from 12.1 Mt in 1997. Of the total 
domestic demand for cement in 1998, 70.6% was for ready- 
mixed concretes; 14.2% for cement products; 5.9% for civil 
engineering works; 1.896 for public and private buildings for 
construction of roads, bridges, ports, and powerplants; and 6.496 
for other uses. 

According to Government trade statistics, exports of cement 
clinker decreased to 1.79 Mt from 3.65 Mt in 1997 (Ministry of 
Finance, 1998, export portion, p. 97). Exports of portland 
cement also decreased to 5.81 Mt from 8.46 Mt in 1997. The 
major buyers of cement clinker were Singapore, 24.196; 
Malaysia, 12.796; China, including Hong Kong, 12.596; the 
Philippines, 7.0%; Ivory Coast, 6.8%; Senegal, 6.0%; and 
Brazil, 5.7%. The major importers of portland cement were 
Singapore, 32.796; Taiwan, 26.896; China, including Hong 
Kong, 20.0%; Kuwait, 4.7%; Nigeria, 4.6%; and Egypt, 4.196. 
Export earnings from cement clinker and portland cement were 
$39.9 million and $156.7 million, respectively, in 1998. The | 
average export free-on-board (f.0.b.) price of portland cement 
was $26.97 per metric ton, compared with $39.69 per metric ton 
in 1997. Imports of cement, including portland, white, and 
aluminous, increased to 727,744 t from 544,686 t in 1997. The 
major suppliers were the Republic of Korea, 79.8% and 17.2%, 
by China. The average import c.i.f. price was $42.03 per metric 
ton, compared with $57.45 per metric ton in 1997 (Ministry of 
Finance, 1998, import portion, p. 160). 


Iodine.—Japan was the world’s second largest producer of 
iodine, accounting for 4496 of the world production in 1998. 
Production of iodine from the Prefectures of Chiba, Niigata, and 
Miyazaki had declined to about 6,100 t/yr in late 1990's from 
7,500 t/yr in early 1990's because of decreasing exports. 
However, the industry's capacity had been expanded to 10,800 
t/yr from 9,220 t/yr in the early 1990's. Crude iodine was 
produced mainly by Ise Chemical Corp., Godo Shigen Sangyo 
Co. Ltd., Kanto Natural Gas Development Co. Ltd., Nihon 
Tennen Gas Co. Ltd., Nippon Chemicals Co. Ltd., and Toho 
Earthtech, Inc. (See table 2.) Additionally, two small 
producers were Tekikoku Oil Co. Ltd. operating a 600 t/yr-plant 
in Naruto, Chiba Prefecture and Japan Energy Development Co. 
Ltd. operating a 360 t/yr-plant in Nakajo, Niigata Prefecture. 

Domestic consumption of iodine was estimated at about 750 t 
and about 81% of the 1998 iodine production was exported. In 
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the domestic market, iodine was consumed mainly for 
pharmaceutical, synthetic chemicals and catalysts, food and 
feed additives, agricultural and sanitizer. Exports of iodine 
totaled 4,994 t and were valued at $83.2 million in 1998. The 
major buyers were the United States, 35.2%; the United 
Kingdom, 16.8%; France, 12.6%; Italy, 10.7%; Germany, 5.7%; 
and the Netherlands and Norway, 4.7% each (Ministry of 
Finance, 1998, export portion, p. 104). 


Limestone.—Japan was the world’s third largest producer of 
limestone. Production of limestone decreased by 8.7% in 1998, 
owing to a 13.7% decline in consumption of limestone by the 
cement industry. According to information provided the MITI’s 
Mining Division, limestone was mined at 257 limestone 
quarries, mainly in the Prefectures of Aomori, Fukuoka, Iwate, 
Kochi, Oita, Saitama, Tochigi, and Yamaguchi. Most of the 
major limestone quarries were owned and operated by cement, 
construction, or steel companies. 

According to Government minerals and nonferrous metals 
statistics, shipments of domestically produced limestone 
decreased to 186.5 Mt from 202.9 Mt in 1997, of which demand 
by the manufacturing sector declined to 126.3 Mt from 140.9 
Mt in 1997. Demand by the construction sector declined to 54.7 
Mt from 56.3 Mt in 1997. Demand by other users declined to 
5.6 Mt from 5.8 Mt in 1997 (Ministry of International Trade and 
Industry, 1998d, p. 42-43). Of the 126.3 Mt consumed by the 
manufacturing sector, the cement industry used 85.1 Mt; the 
iron and steel industry, 22.4 Mt; the lime industry, 10.1 Mt; the 
filler and fertilizer industries, 5.3 Mt; the soda and glass 
industries, 1.6 Mt; and others, 1.8 Mt. Of the 54.7 Mt 
consumed by the construction sector, concrete making 
accounted for 33.5 Mt; road construction, 14.8 Mt; and other 
construction, 6.4 Mt. Japan was self-sufficient in limestone. 
According to Government trade statistics, Japan imported only 
124,817 t of limestone flux, limestone, and other calcareous 
stone principally from the Philippines, 58.496 and Malaysia, 
37.496 in 1997 (Ministry of Finance, 1998, import portion, p. 
159). Japan, however, exported 3.5 Mt of limestone flux, 
limestone, and other calcareous stone mainly to Taiwan, 39.296; 
Australia, 30.7%; and Hong Kong, 28.7% in 1998. 


Mineral Fuels 


Coal.—Japan's coal production decreased 14.3% to a 
historical low after the closure of the Miike coal mine in Omuta, 
Fukuoka Prefecture in March 1997. In 1998, the two remaining 
heavily subsidized major coal mining companies were Taiheiyo 
(Pacific) Coal Mining Co. Ltd. at Kushiro, Hokkaido Prefecture 
and Matsushima Coal Mining Co. Ltd. at Sotome, Nagasaki 
Prefecture. Under the current national coal policy, coal mining 
subsidies will expire in fiscal year 2001. According to the Coal 
Department of the Agency of Natural Resources and Energy 
under MITI, Japan's recoverable proven coal reserves, 
including brown coal were estimated at 821 Mt (Management 
and Coordination Agency, 1998). According to Government 
coal and petroleum statistics, of the total coal produced, 73.596 
was from the Hokkaido area and 26.5% was from the Kyushu 
and the Honshu areas in 1998 (Ministry of International Trade 
and Industry, 1998e, p. 146-147). Japan's coal production was 
equivalent to 2.8% of domestic demand for coal. Japan relied 
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on imports to meet 100% of its requirements for coking coal 
and anthracite and about 94.4% of its requirements for steam 
coal. 

Despite the continued growth in demand for coal by the 
electric power industries, demand for coking coal by the iron 
and steel industry decreased. As a result, overall coal imports 
decreased by 0.4%, to 128.9 Mt in 1998. According to 
Government coal and petroleum statistics, imports of coking 
coal decreased by 3.9% to 62.8 Mt. Imports of anthracite 
decreased by 7.4% to 3.7 Mt. Imports of steam coal increased 
by 3.9% to 62.4 Mt (Ministry of International Trade and 
Industry, 1998e, p. 162-165). The major suppliers of coking 
coal were Australia, 50.3%; Canada, 24.2%; the United States, 
7.396; Indonesia, 5.6%; China, 4.8%; Russia, 3.6%; and South 
Africa, 3.0%. The principal suppliers of anthracite were China, 
54.2%; Vietnam, 35.8%; and North Korea, 10.0%. The major 
suppliers of steam coal were Australia, 61.3%; Indonesia, 
14.0%; China, 11.5%; the United States, 4.1%; South Africa, 
3.4%; Canada, 3.3%; and Russia, 2.3%. 

According to Government coal and petroleum statistics, the 
overall total demand for coal in 1998 decreased by 1.5%, to 
132.7 Mt, of which 3.8 Mt was supplied by domestic coal and 
128.9 Mt was by imported coal (Ministry of International Trade 
and Industry, 1998e, p. 158-159, p. 166-169). Decreased 
demand for coal was largely attributed to a 2.3 % decline in 
demand for coking coal by the iron and steel industry. Demand 
for coal by end use in 1997 and 1998 is shown in table 8. 


Natural Gas and Petroleum.—Japan was the world's largest 
importer of natural gas and crude petroleum. Domestic 
production of natural gas and crude petroleum was very small. 
According to Government coal and petroleum statistics, 
domestic production of natural gas and crude petroleum totaled 
about 2.3 billion cubic meters and 5 million barrels (Mbbl), 
respectively, compared with 76.1 billion cubic meters and 1,541 
Mbbl of domestic consumption of natural gas and crude 
petroleum in 1998 (Ministry of International Trade and 
Industry, 1998e, p. 20). According to an industry source, 
Japan's natural gas and crude petroleum reserves were 
estimated to be 39.1 billion cubic meters and 60.2 МБЫ, 
respectively (Oil & Gas Journal, 1998). 

In 1998, Japan relied on imports to meet 97.0% of its 
domestic natural gas requirements and 99.7% of its crude 
petroleum requirements. According to Government coal and 
petroleum statistics, Japan imported 73.8 billion cubic meters of 
natural gas, in the form of LNG, and 1,603 Mbbl of crude 
petroleum (Ministry of International Trade and Industry, 1998e, 
p. 119). LNG imports were from Indonesia, 36.4%; Malaysia, 
20.296; Australia, 14.896; Brunei, 11.096; the United Arab 
Emirates, 9.3%; Qatar, 6.795; and the United States, 2.696. The 
import bills of LNG were valued at $7.8 billion in 1998. Crude 
petroleum imports were mainly from the Middle East, 
accounting for 85.6%; Asia including China, accounting for 
11.995; and other regions, 2.5%. The major suppliers of crude 
petroleum were the United Arab Emirates, 27.796; Saudi 
Arabia, 21.096; Iran, 10.8%; Qatar, 9.3%; Kuwait, 5.7%; 
Indonesia, 5.5%; Neutral Zone (the area equally shared by 
Kuwait and Saudi Arabia), 5.496; Oman, 4.996; and China, 
3.396. Production of refined petroleum products totaled 1,564.9 
Mbbl in 1998. Refined petroleum products were produced by 
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23 oil companies operating 38 refineries mostly in the east coast 
of Honshu (main island) with a total capacity of 4.97 million 
barrels per day. Capacity utilization rate was about 78.6% in 
1998 (Ministry of International Trade and Industry, 1998e, p. 
67). 

The 1998 domestic demand for refined petroleum, by 
product, was as follows: gasoline, 348.2 Mbbl; naphtha, 274.8 
Mbbl; jet fuel, 31.0 Mbbl; diesel (distillate fuel oil), 276.4 
Mbbl; kerosene, 177.9 Mbbl; heavy fuel oil, 394.3 Mbbl; 
lubricant, 14.7 Mbbl; asphalt, 32.4 Mbbl; and paraffin, 0.4 
Mbbl. To meet the domestic demand, Japan imported 5.6 Mbbl 
of gasoline, 7.4 МБЫ of kerosene, 163.6 billion barrels of 
naphtha, 2.0 billion barrels of diesel, 13.0 billion barrels of 
heavy fuel oil, and small quantities of asphalt and paraffin. 
Imports of refined petroleum products decreased by about 
14.3% in 1998 because of lower domestic demand for all 
refined petroleum products except gasoline, which increased by 
2.196 in 1998. Consumption of domestically produced natural 
gas totaled 2.9 billion cubic meters—the gas industry consumed 
46.4%; the electric power industry, 24.896; the oil and gas 
industry, 14.796; the chemical industry, 11.096; and other 
manufacturing and service industries, 3.1%. Additionally, 
Japan consumed 49.3 Mt, or 73.8 billion cubic meters, of 
imported natural gas, in the form of LNG—the electric power 
industry consumed 70.1% for power generation, 28.696 for the 
city gas industry and household use and 1.396 for the iron and 
steel industry. 

Japan's stockpiling of crude petroleum, partially refined and 
refined petroleum products at the end of 1998 totaled 167 days 
supply, of which the national stockpile was 85 days and private 
stockpile, 82 days (Ministry of International Trade and Industry, 
1998e, p. 196). 


Reserves 


Japan's ore reserves for limestone and other industrial 
minerals, such as iodine, pyrophyllite, and silica stone, are large 
and of world significance. With the exception of gold and zinc, 
its ore reserves for other minerals, especially oil and gas, and 
metallic minerals are very small. (See table 3.) 


Infrastructure 


Japan has one of the world's most modern and complete 
infrastructures for its mining and mineral processing industries. 
Despite its small land area, Japan has a highway system of 1.1 
million kilometers, of which 6896 is paved, and a railroad 
network of 27,327 km, of which 25,315 km is 1.067-meter 
narrow gauge. Highway and railroad networks link not only all 
major seaports and coastal cities on the four major islands, but 
also connect Honshu (the main island) to the islands of Shikoku 
and Kyushu in the south and Hokkaido in the north by mean of 
bridges and tunnels. 

Japan's domestic and international telecommunication 
services are among the best in the world with five satellite earth 
stations, as well as submarine cables to China, the Philippines, 
Russia, and the United States. For electric power transmission, 
Japan has a route length of 87,500 km and a circuit length of 
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152,000 km. For power distribution, Japan's total length of line 
distances, including high- and low-voltage, was 1.13 million 
kilometers, concentrating in the major industrial areas of 
Fukuoka, Hiroshima, Nagoya, Osaka, Takamatsu, Tokyo, and 
Toyama. Japan also has an extensive pipeline system—natural 
gas, 1,800 km; crude petroleum, 84 km; and refined petroleum 
products, 322 km. 

Japan has 25 major ports and more than 2,000 minor ports to 
receive raw materials from overseas and to export manufactured 
products. The major port facilities, including the terminals and 
warehouses, are among the most indispensable parts of the 
infrastructure for the mineral industry because of their role in 
receiving imported raw materials, such as coal, iron ore, 
nonferrous ore, phosphate rock, crude petroleum, and LNG for 
mineral processing plants and powerplants, as well as exporting 
value-added mineral and metal products. The important 
seaports of the major mineral-processing centers were Akita, 
Amagasaki, Chiba, Hachinohei, Higashi-Hamrima, Himeji, 
Hiroshima, Kawasaki, Kinuura, Kobe, Kushiro, Mizushima, 
Moji, Nagoya, Osaka, Sakai, Sakaide, Shimizu, Tokyo, and 
Yokohama on Honshu; Fukuoka, Kita Kyushu, and Oita on 
Kyushu; and Muroran and Tomakomai on Hokkaido. 

Japan has 175 airports, of which 173 have permanent-surface 
runways. The major international airports were Fukuoka, 
Haneda (Tokyo), Kansai, Nagoya, Narita (New Tokyo), and 
Osaka. Japan's first round-the-clock airport, Kansai 
International, opened in September 1994 on reclaimed offshore 
land in Osaka Bay. 


Outlook 


The nonferrous metal mining and coal sectors are expected to 
increase slightly in 1999. Mining activities of industrial 
minerals, such as limestone and silica stone and sand, are 
expected to remain at a low level because of the slow economic 
recovery and the depressed housing market. Mine production 
of copper, lead, and zinc was expected to remain at the 1998 
level in 1999. 

Metal production of lead and zinc is expected to increase 
slightly, while production of refined copper is expected to 
increase in 1999, as exports to Asian markets increase, 
especially to China, the Republic of Korea, Malaysia, Taiwan, 
and Thailand. Production of crude steel is expected to increase 
slightly, as the Japanese economy gradually recovers in 1999. 

As a result of decreasing domestic mine production of 
nonferrous metals and coal, imports of coal, nonferrous metals, 
and other minerals, are expected to remain at a high level. In 
line with its mineral policy to secure and diversify its long-term 
supply of raw materials, thus ensuring a steady economic 
growth, Japan is expected to continue its active search for direct 
investment in joint exploration and development of minerals in 
developed and developing countries, especially in Australia, 
Canada, Chile, China, Mexico, Peru, and the United States. The 
targeted minerals were antimony, chromium, coal, columbium 
(niobium), copper, gold, lead, lithium, manganese, 
molybdenum, natural gas, nickel, crude petroleum, rare earths, 
silver, strontium, tantalum, titanium, tungsten, vanadium, and 
zinc. 
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ТАВГЕ 1 
JAPAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 p/ 
METALS 
Aluminum: 
Alumina, gross weight thousand tons 326 363 337 340 e/ 330 e/ 
Metal: 
Primary: 
Regular grades do. 17 18 17 17 16 
High-purity do. 24 28 29 36 35 
Secondary 2/ do. 1,175 1,181 1,191 1,277 1,155 
Antimony: 
Oxide 10,395 10,393 10,311 10,916 10,197 
Metal 207 93 98 122 170 
Arsenic, high-purity e/ 60 r/ 60 r/ 56 r/ 66 r/ 110 
Bismuth 505 591 562 550 479 
Cadmium, refined 2,629 2,652 2,344 2,473 2,337 
Chromium, metal e/ 2,200 1,010 1,000 r/ 800 r/ 1,000 
Cobalt metal 161 227 258 264 329 
Columbium (niobium) and tantalum, tantalum metal e/ 80 80 80 80 80 
Copper: 
Mine output, Cu content 6,043 2,376 1,145 932 1,070 
Metal: aL Qd | s 20:0: LN 


Blister and anode: 
Primary 1,029,742 1,043,275 1,122,571 1,214,172 1,171,657 


Secondary 92,257 125,206 110,856 136,274 131,979 
Total 1,121,999 1,168,481 1,233,427 1,350,446 1,303,636 
Refined: E 
Primary 1,025,510 1,081,235 1,140,502 1,157,299 1,149,266 
Secondary 93,658 106,724 110,871 121,400 128,086 

Total 1,119,168 1,187,959 1,251,373 1,278,699 1,277,352 


Gallium metal: e/ 
Primary 6 6 6 6 6 
Secondary 40 40 41 41 40 


Germanium: 
Oxide e/ 10 10 11 11 10 
Metal kilograms 2,401 r/ 2,222 r/ 1,787 г/ 1,039 r/ 454 
Gold: 
Mine output, Au content do. 9,551 9,185 8,627 8,384 8,601 
Metal: ee es Se 
Primary do. 102,778 113,148 127,506 136,079 129,859 
Secondary 3/ do. 20,273 14,736 17,150 18,831 r/ 20,000 e/ 
Total do. 123,051 127,884 144,656 154,910 r/ 149,859 e/ 


Indium metal do. 58,564 61,222 33,184 24,407 29,413 
Iron and steel: 
Iron ore and iron sand concentrate: 
Gross weight thousand tons 3 3 4 4 4 
Fe content do. 2 2 2 2 2 
Roasted pyrite concentrate (5096 or more Fe): 
Gross weight do. 160 -- -- -- -- 


Fe content do. 101 -- - -- -- 
Metal: 
Pig iron and blast furnace ferroalloys do. 73,776 74,905 74,597 78,519 74,981 
Electric-furnace ferroalloys: MEM c adi 
Ferrochrome 192,989 210,445 193,695 186,432 142,931 
Ferromanganese 345,153 346,977 343,104 376,633 334,081 
Ferronickel 242,447 351,337 328,699 352,840 345,772 
Ferrosilicon 12,208 3,650 -- -- 951 
Silicomanganese | __ 69,183 64,870 72,727 74,897 70,886 
Other: 
Ferrocolumbium 868 37 -- -- -- 
Ferromolybdenum 3,930 4,109 4,420 4,328 3,443 
Ferrotungsten 68 120 64 62 61 
Ferrovanadium 3,418 3,618 3,902 4,232 4,073 
Unspecified 6,363 4,669 4,820 5,021 1,101 
Total 876,627 989,832 951,431 1,004,445 903,299 


See footnotes at end of table. 
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TABLE 1--Continued 
JAPAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 p/ 


METALS--Continued 
Iron and steel--Continued: 
Metal--Continued: 
Electric-furnace ferroalloys--Continued: 
Other--Continued: 


Steel, crude thousand tons 98,295 101,640 98,801 104,545 93,548 
Semimanufactures, hot-rolled: 
Of ordinary steels do. 76,631 79,449 78,266 82,201 73,379 
Of special steels do. 15,014 16,171 15,332 16,517 14,774 
Lead: 
Mine output, Pb content 9,946 9,659 7,753 5,227 6,198 
Metal, refined: 
Primary 181,707 148,117 140,531 142,326 144,542 
Secondary 110,512 139,461 146,842 154,438 r/ 157,503 
Total 292,219 287,578 287,373 296,764 r/ 303,045 
Magnesium metal: 
Primary 3,412 -- -- -- -- 
Secondary 19,009 11,767 8,175 10,934 7,807 
Manganese metal: 
Oxide 54,560 60,366 58,523 57,920 52,341 
Metal 2,555 865 -- -- -- 
Molybdenum metal 651 689 596 699 632 
Nickel metal: 
Refined 25,311 26,824 26,564 26,889 29,397 
Ni content of nickel oxide sinter 34,711 35,966 34,772 т/ 26,899 r/ 25,435 
Ni content of ferronickel 50,186 69,876 66,796 72,079 r/ 69,202 
Ni content of chemical 2,400 2,297 2,323 2,536 2,511 
Total 112,608 134,963 130,455 r/ 128,403 r/ 126,545 
Platinum-group metals: 
Palladium metal kilograms 1,277 2,174 2,182 1,899 4,151 
Platinum metal do. 691 730 816 693 533 
Rare-earth oxide 4/ 4,397 4,667 4,892 5,161 4,728 
Selenium, elemental 614 548 588 546 550 
Silicon, high-purity 3,031 3,328 4,112 5,486 5,340 
Silver: 
Mine output, Ag content kilograms 133,713 100,078 85,115 87,180 94,472 
Metal: do. 
Primary do. 2,020,223 2,056,657 2,032,120 2,094,097 2,204,625 
Secondary 3/ do. 162,076 r/ 171,969 180,741 r/ 218,999 r/ 415,540 
Total do. 2,182,299 r/ 2,228,626 2,212,861 r/ 2,313,096 r/ 2,620,165 
Tellurium, elemental 47 43 37 25 39 
Tin, metal, smelter 706 630 524 507 500 
Titanium: 
Metal 14,847 16,702 21,062 24,462 24,182 
Oxide 237,956 249,290 237,942 241,417 251,275 
Tungsten metal 3,825 4,468 4,288 4,759 4,082 
Vanadium metal e/ 5/ 300 250 250 250 250 
Zinc: 
Mine output, Zn content 100,653 95.274 79,709 71,569 67,670 
Oxide 73,888 75,973 76,008 79,688 77,183 
Metal: Oe СЕСЕ 
Primary 571,880 573,912 500,674 500,603 513,916 
Secondary 141,154 137,139 141,593 149,605 r/ 138,892 
Total 713,034 711,051 642,267 650,208 r/ 652,808 
Zirconium oxide e/ 6,000 6,000 6,000 6,000 6,000 
INDUSTRIAL MINERALS 
Asbestos e/ 21,000 20,000 18,000 18,000 18,000 
Bromine, elemental e/ 15,000 15,000 15,000 ^. 15,000 15,000 
Cement, hydraulic thousand tons 91,624 90,474 94,492 91,938 81,328 
Clays: 
Bentonite 484,115 478,056 468,728 495,646 443,566 
Fire clay, crude 685,390 566,569 526,143 560,759 573,143 
Kaolin 138,412 182,122 141,230 110,915 83,257 
Diatomite 183,779 174,510 194,115 194,000 e/ 190,000 e/ 
See footnotes at end of table. 
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INDUSTRIAL MINERALS--Continued: 


Feldspar and related materials: 
Feldspar 
Aplite 
Gypsum 
Iodine, elemental 
Lime, quicklime 
Nitrogen, N content of ammonia 
Perlite e/ 
Salt, all types 
Silica sand 
Silica stone 
Sodium compounds, n.e.s.: 
Soda ash 
Sulfate 
Stone, crushed and broken: 
Dolomite 
Limestone 
Sulfur: 
S content of pyrite 
Byproduct: 
Of metallurgy 
Of petroleum 
Talc and related materials: 
Talc 
Pyrophyllite 
Vermiculite e/ 


TABLE 1--Continued 


(Metric tons unless otherwise specified) 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black 
Coal: 
Anthracite 
Bituminous 6/ 
Total 
Coke including breeze: 
Metallurgical 
Gashouse including breeze 
Gas, natural: 
Gross 7/ 
Marketed 
Petroleum: 
Crude 
Refinery products: 
Gasoline: 
Aviation 
Other 
Asphalt and bitumen 
Distillate fuel oil 
Jet fuel 
Kerosene 
Liquefied petroleum gas 
Lubricants 
Naphtha 
Paraffin 
Petroleum coke e/ 
Refinery fuel and losses e/ 8/ 
Residual fuel oil 
Unfinished oils e/ 
Total e/ 
See footnotes at end of table. 
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Commodity 1994 1995 1996 1997 1998 p/ 
56,003 65,086 55,122 55,000 e/ 50,000 e/ 
381,160 388,000 365,580 310,000 e/ 310,000 е 
thousand tons 3,873 5,334 5,432 5,371 5,305 
5,592 5,492 6,178 6,036 6,142 
thousand tons 7,712 7,871 7,744 8,104 7,646 
do. 1,483 1,584 1,567 1,589 1,464 
200,000 200,000 200,000 200,000 200,000 
thousand tons 1,387 1,351 1,390 e/ 1,400 e/ 1,390 e/ 
3,942,368 3,734,425 3,556,998 3,305,595 3,049,263 
thousand tons 18,479 18,349 19,026 18,074 16,235 
1,049,676 1,049,017 925,671 801,169 721,747 
200,111 206,893 193,439 203,530 177,407 
thousand tons 3,831 3,773 3,905 4,013 3,873 
do. 202,481 201,097 202,894 201,399 183,955 
do. 4 2 e/ 2 e/ 2 e/ 2 e/ 
do. 1,299 r/ 1,342 r/ 1,314 r/ 1,331 r/ 1,310 
do. 1,626 r/ 1,682 r/ 1,791 r/ 2,013 r/ 2,083 
56,120 57,269 56,153 53,000 e/ 50,000 e/ 
934,007 947,713 913,973 913,822 764,079 
15,000 15,000 15,000 15,000 15,000 
thousand tons 704 757 757 776 723 
do. 1 -- 4 2 2 
do. 6,931 6,263 6,476 4,272 3,661 
do. 6,932 6,263 6,480 4,274 3,663 
do. 41,287 42,010 40,728 41,089 39,554 
do. 705 593 528 135 14 
million cubic meters 2,274 2,209 2,230 2,279 2,301 
do. 2,334 2,315 2,325 2,367 2,375 
thousand 42-gallon barrels 5,472 5,415 5,265 5,296 4,982 
do. 70 64 63 59 r/ 50 
do. 312,959 319,263 328,164 336,158 r/ 347,422 
do. 37,222 36,459 37,230 36,020 r/ 33,627 
do. 276,392 287,498 296,381 302,870 r/ 289,777 
do. 45,010 49,520 47,155 58,015 r/ 66,205 
do. 171,010 171,675 177,577 173,725 r/ 174,116 
do. 52,806 56,665 56,272 58,777 т/ 55,135 
do. 17,080 17,203 17,423 17,822 r/ 16,541 
do. 109,821 112,110 104,379 120,981 r/ 113,234 
do. 793 909 823 790 807 
do. 950 950 900 950 r/ 950 
do. 160,000 160,000 155,000 160,000 160,000 
thousand 42-gallon barrels 508,505 489,605 463,087 467,311 r/ 451,494 
do. 60,000 60,000 55,000 60,000 60,000 
do. 1,752,618 1,761,921 1,739,454 1,793,478 r/ 1,769,358 
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TABLE 1--Continued 
JAPAN: PRODUCTION OF MINERAL COMMODITIES 1 / 


e/ Estimated. p/ Preliminary. r/ Revised. 

1/ Table includes data available through September 15, 1999. 

2/ Includes unalloyed ingot and alloyed ingot. 

3/ Includes recovered from scrap and waste. 

4/ Includes oxide of cerium, europium, gadolinium, lanthanum, neodymium, praseodymium, samarium, terbium, and yttrium. 
5/ Represents metal content of vanadium pentoxide recovered from petroleum residues, ashes, and spent catalysts. 

6/ All steam coal. 

7/ Includes output from gas wells and coal mines. 

8/ May include some additional unfinished oils. 


Sources: Ministry of International Trade and Industry (Tokyo). Yearbook of Minerals and Nonferrous Metals Statistics, 1998; Yearbook of Iron and Steel Statistics, 
1998; Yearbook of Chemical Industries Statisitics, 1998; Yearbook of Ceramics and Building Materials Statistics, 1998; and Yearbook of Production, Supply and 
Demand of Petroleum, Coal and Coke, 1998. 
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Tsuruga Cement Co. Ltd. 


| i Onahama Smelting and Refining Co. Ltd. (30% owned = 


-Commodity 
Cement 
Do. 
"Do. 
i Do. 
| Do. А 
К Do. | 
Do. Е | 
Do. 
Do 
Do. ee 
Do. 
Ро. 
Do. 
Do. 
Do. 
19 
B Do. MANN Е 
ро. 
ро. 
Coal 
Do. 
Copper: 
Refined metric tons 
Do. — wo. 
Do. do. 
Do do 
Do. do. 
|... Do. do. 
Gold: _ 
In concentrate kilograms 
Refined do 
Do. do. 
Do. do. 
Do. do. 
See footnotes at end of table. 


Mitsubishi Materials Corp. 


TABLE 2 


JAPAN: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Aso Cement Co. Ltd. 
Chichibu Onoda Cement Corp. 1/ 


Daiichi Cement Co. Ltd. 
Denki Kagaku K.K. 
Hachinohe Cement Co. Ltd. 


Hitachi Cement Co. Ltd. 


Kanda Cement Co. Ltd. 


Mitsui Mining Co. Ltd. 
Myojo Cement Co. Ltd. 


Nihon Cement Co. Ltd. 1/ 


Nippon Steel Chemical Co. Ltd. 
Nittetsu Cement Co. Ltd. 

Ryukyu Cement Co. Ltd. 
Sumitomo Osaka Cement Co. Ltd. 


Tokuyama Cement Co. Ltd. B 


Tosoh Corp. 


Ube Industries Ltd. 


Matsushima Coal Mining Co. Ltd. 
Taiheiyo (Pacific) Coal Mining Co. Ltd. 


Hibi Kyodo Smelting Co. Ltd. (6496 owned by Mitsui 
Mining and Smelting Co. Ltd., with minority 
ownership by Nittetsu Mining Co. Ltd. and 
Furukawa Co. Ltd.) 


Mitsubishi Materials Crop. 
Nippon Mining and Metals Co. Ltd. (wholly owned 
subsidiary of Nikko Kyodo Co. Ltd.) 


by Dowa Mining Co. Ltd., 12% by Furukawa Group 
Co., 49% by Mitsubishi Materials Corp., 4% by 
Mitsui Mining and Smelting Co. Ltd., and 5% by 
others) 

Sumitomo Metal Mining Co. Ltd. 

Kosaka Smelting and Refining Co. Ltd. (wholly 
owned subsidiary of Dowa Mining Co. Ltd.) 


. Mitsui Mining and Smelting Co. Ltd. 


Sumitomo Metal Mining Co. Ltd. 


Kosaka Smelting and Refining Co. Ltd. (wholly 
owned subsidiary of Dowa Mining Co. Ltd.) 

Mitsui Mining and Smelting Co. Ltd. 

Mitsubishi Materials Corp. 

Nippon Mining and Metals Co. Ltd. 
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Annual 
Location of main facilities capacity 
Tagawa, Fukuoka Prefecture i 2 1443 
Ofunato, Iwate Prefecture; Chichibu and 16,716 
Kumagaya, Saitama Prefecture; 
Fujiwara, Mie Prefecture; and Tsukumi, 
Oita Prefecture 
Kawasaki, Kanagawa Prefecture 1,169 
Omi, Niigata Prefecture mE 276 
Hachinohe, Aomori Prefecture 1,533 
| Hitachi, Ibaraki Prefecture _ 941 
Kanda, Fukuoka Prefecture 1,8 
MN Higashidori, Shimokita-gun, Apmori 13,467 
Prefecture; Higashiyama, Higashiiwai- 
gun, Iwate Prefecture; Yokoze, Saitama 
Prefecture; Kurosaki, Kyushu, and 
Higashitani, Fukuoka Prefecture Д 
Togawa, Fukuoka Prefecture 2,075 
Itoigawa, Niigata Prefecture a | 2482 
Kamiiso, Hokkaido Prefecture; Saitama, 13,188 
Saitama Prefecture; Tosa, Kochi 
Prefecture; Kawara, Fukuoka Peffecture; 
Saiki, Oita Perfecture 
Tobata, Kitakyushu, Fukuoka Prefecture - 855 
Muroran, Hokkaido Prefecture 771,589 
Yabu, Маго, Okinawa Prefecture 722 
Tamura, Fukushima Prefecture; Aso, 14,402 
Tochigi Prefecture; Motosu, Gifu 
Prefecture; Sakata, Shiga Prefecture; 
Ako, Hyogo Prefecture; and Susaki, 
Kochi Prefecture 
—. Nanyo, Yamaguchi Prefecture _ 5,936 
. A Shin Nanyo, Yamaguchi Prefecture 2,869 
— A A Tsungga, Fukui Prefecture — 1,710 
Ube, Isa, Yamaguchi Prefecture; and . 10,736 
Kanda, Fukuoka Perfecture 
Ikeshima in Sotome, Nagasaki Prefecture — 1,400 
Kushiro, Hokkaido Prefecture Е 2,200 
Tamano, Okayama Prefecture 190,800 
Naoshima, Kagawa Prefecture 189,600 
Hitachi, Ibaraki Prefecture 132,000 
Saganoseki, Oita Prefecture 218,400 
Onahama, Fukushima Prefecture ~ 258,000 
Besshi, Ehime Prefecture — 234,000 
Kosaka, Akita Prefecture mE 60,000 
Takehara, Hiroshima Prefecture 30,000 
Hishikari, Kagoshima Prefecture 9,000 
Kosaka, Akita Prefecture — —t™s 18,000 
Takehara, Hiroshima Prefecture 22,000 
Naoshima, Kagawa Prefecture 2 60,000 
Hitachi, Ibaraki Prefecture 30,000 
13.19 


Commodity 
Gold--Continued: 
Refined--Continued: 


Do. kilograms 

Limestone 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Iodine, crude metric tons 
Do. do. 
Do. do. 
Do. do 
Do. do. 

Iodine, crude metric tons 
Do. do. 

Lead: 


In concentrate 


Do. 
Refined metric tons 
Do. do. 
Do. do. 
Do. | do. 
Do. do. 
Do. do. 
Manganese: 
In electrolytic dioxide 
Do. 
Nickel: 
In ferronickel metric tons 
Do. do. 
Do. do. 
In oxide do. 
Refined do. 


See footnotes at end of table. 
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TABLE 2--Continued 


JAPAN: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 


Sumitomo Metal Mining Co. Ltd. 
Chichibu Onoda Co. Ltd. I/ 


Mitsubishi Materials Corp. 
Nippon Cement Co. Ltd. 1/ 
Nittetsu Mining Co. Ltd. 


Sumitomo-Osaka Cement Co. Ltd. 


Todaka Mining Co. Ltd. 

Ube Industries Ltd. 

Ise Chemical Corp. (52.4% owned by Asahi Glass Co. 
Ltd., 11.2% by Mitsubishi Corp.) 


Godo Shigen Sangyo Co. Ltd. (11% owned by Kanto 
Natural Gas Development Co. Ltd., 10% by Mitsui 
& Co.) 

Kanto Natural Gas Development Co. Ltd. (21.9% 
owned by Mitsui Chemicals, Inc.,14.3% by Godo 
Shigen Sangyo, Co.) 

Nihon Tennen Gas Co. Ltd. (50% owned by Kanto 
Natural Gas Development Co., Ltd.; 41% by 
Tomen Corp.) 

Toho Earthtech, Inc. (34.1% owned by Itochu Corp., 
32.2% by Mitsubishi Gas Chemical Co., Ltd., 31.1% 
by Nippon Light Metal Co.) 


Nippon Chemicals Co. Ltd. (17% by Nippon Shokubai 
Co., Ltd., 16.4% by Takeda Chemical Industries Ltd., 
13.6% by Chugai Boyeki Co. Ltd.) 


Kamioka Mining and Smelting Co. Ltd. (wholly 
owned subsidiary of Mitsui Mining and Smelting 
Co. Ltd.) 

Toyoha Mining Co. Ltd. (wholly owned subsidiary 
of Nippon Mining and Metals Co. Ltd.) 

Kamioka Mining and Smelting Co. Ltd. 2/ 

Mitsui Mining and Smelting Co. Ltd. 

Toho Zinc Co. Ltd. 

Sumitomo Metal Mining Co. Ltd. 

Kosaka Smelting and Refining Co. Ltd. 

Hosokura Mining Co. Ltd. (wholly owned subsidiary 
of Mitsubishi Materials Corp.) 3/ 


Mitsui Mining and Smelting Co. Ltd. 
Tosoh Corp. 


Hyuga Smelting Co. Ltd. (wholly owned subsidiary 
of Sumitomo Metal Mining Co. Ltd.) 

Nippon Yakin Kogyo Co. Ltd. 

Pacific Metals Co. Ltd. 

Tokyo Nickel Co. Ltd. 

Sumitomo Metal Mining Co. Ltd. 


Location of main facilities 


Niihama, Ehime Prefecture 

Ohunato, Iwate Prefecture, and Ganji, 
Oita Perfecture 

Higashitani, Fukuoka Prefecture 

Garo and Tsukumi, Oita Prefecture 

Torigatayama, Kochi Prefecture; Onoda- 
Tsukumi and Nittetsu-Tsukumi, Oita 
Prefecture; and Shiriya, Aomori 
Prefecture 

Shuho, Yamaguchi Prefecture, and 
Karazawa, Tochigi Prefecture 

Todaka-Tsukumi, Otia Prefecture 

Isa, Yamaguchi Prefecture 

Oami-Shirasato, and Ichinomya, Chiba 
Prefecture; and Sadowara, Miyazaki 
Prefecture 

Chosei, Chiba Prefecture 


Mobara, Chiba Prefecture 


Shirako and Yokoshiba, Chiba Prefecture 


Kurosaki, Niigata Prefecture 


Isumi, Chiba Prefecture 


Kamioka, Gifu Prefecture 


Toyoha, Hokkaido Prefecture 


Kamioka, Gifu Prefecture 
Takehara, Hiroshima Prefecture 
Chigirishima, Hiroshima Prefecture 
Harima, Hyogo Prefecture 

Kosaka, Akita Prefecture 
Hosokura, Miyagi Prefecture 


Takehara, Hiroshima Prefecture 
Hyuga, Miyazaki Prefecture 


Hyuga, Miyazaki Prefecture 


Oheyama, Kyoto Prefecture 
Hachinohe, Aomori Prefecture 
Matsuzaka, Mie Prefecture 
Niihama, Ehime Prefecture 


Annual 


capacity 


30,000 
170,000 


10,000 
11,000 
29,000 


1,200 


720 


720 


THE MINERAL INDUSTRY OF JAPAN—1998 


TABLE 2--Continued 


JAPAN: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities 
Pyrophyllite Goto Kozan Co. Ltd. Goto, Nagasaki Prefecture 
Do. Ohira Kozan Co. Ltd. Ohira, Okayama Prefecture 
Do. Sankin Kogyo Co. Ltd. Otsue, Hiroshima Prefecture 
Do. Shinagawa Shirenga Co. Ltd. Mitsuishi, Okayama Prefecture 
Do. Shokozan Kogyosho Co. Ltd. Yano-Shokozan, Hiroshima Prefecture 
Do. Showa Kogyo Co. Ltd. Showa-Shokozan, Hiroshima Prefecture 


Steel, crude 


Kawasaki Steel Corp. 


Mizushima, Okayama Prefecture, and 
Chiba, Chia Prefecture 


Do. Kobe Steel Ltd. Kakogawa and Kobe, Hyogo Prefecture 
Do. NKK Corp. Fukuyama, Hiroshima Prefecture, and 
Keihin, Tokyo Prefecture 

Do. Nippon Steel Corp. Oita, Oita Prefecture; Kawata, Fukuoka 
Prefecture; Kimitsu, Chiba Prefecture; 
and Nagoya, Aichi Prefecture 

Do. Sumitomo Metal Industries, Ltd. Kashima, Ibaraki Prefecture; Kokura, 
Fukuoka Prefecture; and Wakayama, 
Wakayama, Wakayama Prefecture 

Titanium: 


In sponge metal 


Sumitomo Sitix Corp. (92.4% owned by Sumitomo 
Metal Industries, Ltd. and 7.6% owned by Kobe 
Steel Ltd.) 


Amagasaki, Hyogo Prefecture 


Do. Toho Titanium Co. Ltd. (47% owned by Nippon Chigasaki, Kanagawa Prefecture 
Mining and Metals Co. Ltd., 20% by Mitsui & Co. 
Ltd., and 33% by others) 
In oxide metric tons Fuji Titanium Industry Co. Ltd. (24.8% owned by Kobe, Hyogo Prefecture 
Ishihara Sangyo Co. Ltd.) 
Do. do. Furukawa Co. Ltd. Osaka, Osaka Prefecture 
Do. do. Ishihara Sangyo Co. Ltd. Yokkaichi, Mie Prefecture 
Do. do. Sakai Chemical Industries Co. Ltd. Onahama, Fukushima Prefecture 
Do. do. Tayca Corp. Saidaiji, Okayama Prefecture 
Do. do. Titan Kogyo Co. Ltd. Ube, Yamaguchi Prefecture 
Do. do. Tohken Products Corp. Akita, Akita Prefecture 
Zinc: 
In concentrate Kamioka Mining and Smelting Co. Ltd. Kamioka, Gifu Prefecture 
Do. Toyoha Mining Co. Ltd. Toyoha, Hokkaido Prefecture 
Refined metric tons Akita Smelting Co. Ltd. (5796 owned by Dowa Mining lijima, Akita Prefecture 
Co. Ltd., 24% by Nippon Mining and Metals Co. 
Ltd., 14% by Sumitomo Metal Mining Co. Ltd., and 
5% by Mitsubushi Materials Corp. 
Do. do Hachinohe Smelting Co. Ltd. (20% owned by Dowa Hachinohe, Aomori Prefecture 
Mining Co. Ltd., 50% by Mitsui Mining and 
Smeltinf Co. Ltd., 10% each by Nippon Mining and 
: Metals Co. Ltd. and Mitsubishi Materials Corp., and 
5% each by Toho Zinc Co. and Nisso Smelting Co.) 
Do. do. Hikoshima Smelting Co. Ltd. Hikoshima, Yamaguchi Prefecture 
Do. do. Kamioka Mining and Smelting Co. Ltd. Kamioka, Gifu Prefecture 
Do. do. Nikko Mikkaichi Recycle Co. Ltd. 4/ Mikkaichi, Toyama Prefecture 
Do. do. Toho Zinc Co. Ltd. Annaka, Gunma Prefecture 
Do. do. Sumitomo Metal Mining Co. Ltd. Harima, Hyogo Prefecture 


1/ The companies merged and were named Taiheiyo Cement Corp. in October 1998. 

2/ The plant was renovated to a secondary lead smelter recycling batteries in 1995. 

3/ The plant became a secondary lead smelter recycling batteries in 1995. 

4/ The plant closed in October 1995, was renovated to a secondary zinc refinery in 1997. 
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Annual 
capacity 
204 
132 
72 
180 
180 
60 
16,880 


8,300 
22,130 


48,800 


22,140 


15 


16,200 


23,400 
155,000 
43,200 
60,000 
17,000 
30,000 


50 
60 
186,000 


108,000 


84,000 
72,000 
18,000 
139,200 
90,000 


13.21 
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ТАВГЕ 3 
JAPAN: RESERVES OF MAJOR MINERAL 
COMMODITIES IN 1997 


(Thousand metric tons unless otherwise specified) 


1/ Recoverable reserves, including 17 million metric tons of lignite. 
2/ Average ore grade is 17.9% MgO. 

3/ Average ore grade is 54.2% СаО. 

4/ Average ore grade is 73.1% SiO. 

5/ Average ore grade is 87.9% SiO. 


Sources: Ministry of International Trade and Industry (Tokyo). Agency of 
Natural Resources and Energy. 


Commodity Reserves 
Coal 1/ 821,000 
Copper ore, Cu content 36 
Dolomite 2/ 1,188,000 
Gold ore, Au content kilograms 180,207 
Iodine 18,000 e/ 
Lead ore, Pb content 623 
Kaolin 36,025 
Limestone 3/ 57,915,000 
Pyrophyllite 151,100 
Silica sand 4/ 275,200 
Silica stone, white 5/ 1,738,900 
Zinc ore, Zn content 3,245 
e/ Estimated. 
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|. TABLE4 
JAPAN: MINERALS TRADE 


(Million of U.S. dollars) 


Commodity Imports 1/ |.  — Expos 1/ 

Code Description 1997 1998 1997 З 1998 
25 Salt, sulfur, earths and stone, lime, plastering 

materials, cement 1,661 1,409 659 334 
26 Ferrous and nonferrous metal ores, slag, ash 7,201 6,114 22 21 
27 Mineral fuels, mineral oils and products of 

their distillation; bituminous substances; 

mineral waxes 62,851 43,172 1,912 1,232 
28 Inorganic chemicals; organic or inorganic 

compounds of precious metals, of rare-earth 

metals of radioactive elements or of isotopes 3,257 2,980 1,725 1,570 
31 Fertilizers 540 491 111 85 
68 Articles of stone, plaster, cement, asbestos, mica 

or similar materials 1,114 906 894 813 
69 Ceramic products 614 512 1,340 1,236 
70 Glass and glassware 1,273 996 2,043 1,813 
71 Natural or cultured pearls, precious or semi- 


precious stones, precious metals, metals clad 
with precious metal, and articles thereof; 


imitation jewelery; coin 6,447 5,335 1,509 1,638 

72 Iron and steel 4,207 2,930 12,842 11,870 
73 Articles of iron and steel 2,189 1,821 6,560 6,093 
74 Copper and articles thereof 1,590 1,038 2,175 2,087 
75 Nickel and articles thereof 1,023 717 213 182 
76 Aluminum and articles thereof 6,039 4,753 1,517 1,491 
78 Lead and articles thereof 44 30 17 14 
79 Zinc and articles thereof 265 159 58 85 
80 Tin and articles thereof 176 146 19 18 
81 Other base metals; cermets; articles thereof 866 831 497 454 
Total, minerals trade 101,357 74,340 34,113 31,046 

Total, Japan merchandise trade 338,705 279,756 421,354 386,603 


1/ Values have been converted from Japanese yen (Y) to U.S. dollars at the rate of Y120.92=US$1.00 for 1997 and Y131.02=US$1.00 for 1998. 


Source: Ministry of Finance, Japan Exports & Imports, Commodity by Country, December 1997-98. 
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ТАВГЕ 6 
JAPAN: DOMESTIC ORDERS FOR ORDINARY AND SPECIALTY STEEL PRODUCTS, BY END USE 


(Thousand metric tons) 

End use Ordinary steel products Specialty steel products | 

1995 1996 1997 1998 1995 1996 1997 1998 

Automobiles 9,513 9,304 9,722 8,314 2,649 2,591 2,709 2,279 
Construction = 14,280 14,491 14,283 12,945 676 743 773 689 
Conversion and processing 3,109 3,420 3,423 2,848 3,558 3,422 3,630 2,980 
Electric machinery and equipment 2,413 2,308 2,417 2,003 105 108 125 104 
Home and office appliances 673 656 623 523 243 226 228 186 
Industrial machinery and equipment 1,676 1,679 1,741 1,284 1,250 1,332 1,364 983 
Rolling stock 31 33 32 27 15 14 14 16 
Shipbuilding and marine equipment 2,804 3,087 3,261 3,166 101 113 79 76 
Steel dealers р 20,846 22,099 21,656 17,994 1,325 1,377 1,412 1,120 
Tanks and containers — — | 2,099 2,050 1,985 1,769 27 29 21 20 
Other: NEM 515 519 592 504 138 _ 143 158 89 
Domestic demand total 57,959 59,646 59,735 51,377 10087 10,098 10,513 8,542 
Exports 14,632 13,538 15,619 15,778 3,563 3.326 4,065 4,197 
Total С 72,91] 7318  — 753534  J 67115 13650 13444 14,578 12,59 

Source: The Japan Iron and Steel Federation. 
TABLE 7 


JAPAN: IRON AND STEEL PRODUCTS TRADE, BY DESTINATION 


(Thousand metric tons) 

Destinations Exports Imports 
1995 1996 1997 1998 1995 1996 1997 1998 
Asia: 17,894 16,067 17,647 15,556 8,313 5,755 6,871 5,147 
China 3,843 2,538 2,659 2,477 3,250 1,284 1,815 906 
Hong Kong 1,254 1,382 1,644 1,568 (1/) (1) (1) (17) 
Korea, the Republic of 3,128 3,344 3,566 2,756 3,718 3,306 3,434 3,024 
Malaysia 1,358 1,509 1,661 1,138 58 96 116 15 
Taiwan 2,585 2,231 2,428 2,959 710 736 1,139 998 
Thailand 2,629 2,236 2,194 1,749 36 33 32 31 
Singapore 1,111 961 1,183 918 (1/) (1) (1) (1) 
Other countries 1,986 1,866 2,312 1,991 541 300 335 173 
Middle East 583 628 848 1,146 37 8 1 5 
Europe 615 710 734 1,192 1,255 885 926 385 
North America: 2,702 2,409 3,170 8,350 358 192 34 30 
— United States 2,334 2,049 2,703 7,020 256 104 20 17 
| Other countries 368 360 467 1,330 102 88 14 13 
South America: 387 223 382 563 753 626 637 249 
Brazil 31 21 66 94 704 606 592 189 
~ Other countries 356 202 316 469 49 20 45 60 
Africa: 372 269 408 409 647 695 818 606 
South Africa 38 32 39 59 563 631 736 551 
Other countries 334 237 369 350 84 64 82 55 
Oceania: 434 309 345 434 360 465 282 209 
Australia 61 58 275 381 225 302 166 117 
Other countries | 373 251 70 53 135 163 116 92 
Total 22,987 20,615 23,534 27,650 11,723 8,626 9,569 6,631 


1/ Includes in other countries. 


Source: Ministry of International Trade and Industry, Yearbook of Iron and Steel Industry, 1995-98. 
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ТАВГЕ 8 
JAPAN: COAL DEMAND, BY END USE 


(Metric tons) 
Bituminous дс шпн | 
End use Anthracite Coking | Steam Total 
1997 1998 1997 1998 1997 1998 1997 1998 
Briquets: act ү 
. Domestic - - - – 1,508 1,658 1,508 1,658 
. Imported 80,672 53,413 - - 2,997 3,279 83,669 56,692 
Cement and ceramics: 
Domestic = -= – - 350 320 350 320 
Imported 1,476,007 1,187,790 - - 8,601,288 7,419,559 10,077,295 8,607,349 
Chemicals, imported 282,093 188,124 Е - 4,304,710 3,989,525 4,586,803 4,177,649 
City gas, imported 10,905 - 22,666 12,250 - - 33,571 12,250 
Coke, imported - - 5,786,302 5,337,936 - - 5,786,302 5,337,936 
Electric power: 
Domestic m - - - - 5,222,585 3,781,568 5,222,585 3,781,568 
Imported | - - - - 39,378,461 42,241,925 39,378,461 42,241,925 
Iron and steel, imported 2,135,072 2,332,897 59,579,783 . 57,467,472 1,993,511 2,475,887 63,708,366 62,276,256 
Paper and pulp: 
Domestic - - - - 2,074 - 2,074 = 
Imported - - - - 4,043,584 4,364,853 4,043,584 4,364,853 
Other: 
Domestic - - - - 19,438 21,170 19,438 21,170 
"Imported 26,335 37,450 - 1,500 1,731,503 1,762,428 1,757,838 1,808,378 
Total | 4,011,084 3,799,674 65,388,751 62,819,158 65,302,009 66,062,172 134,701,844 132,681,004 
Ofwhich = = E a ЫЕ 
. Domestic - - - - 5,245,955 3,804,716 5,245,955 3,804,716 
Е Imported 4,011,084 3,799,674 65,388,751 62,819, 158 60,056,054 62,257,456 129,455,889 128,876,288 


Source: Ministry of International Trade and Industry, Yearbook of Production, Supply, and Demand of Petroleum, Coal, and Coke, 1997-98. 
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THE MINERAL INDUSTRY OF 


NORTH KOREA 


By Pui-Kwan Tse 


North Korea’s economic activities remain under state control. 
Economic activity continues to emphasize traditional methods 
of boosting production through intense labor inputs. In 1998, 
the Government requested guidance from the World Bank on 
establishing a market economy. Industrial production was 
interrupted frequently by power shortages (Far Eastern 
Economic Review, 1999). 

The country produced a variety of minerals; however, most of 
them were for domestic consumption. Anthracite coal is the 
most abundant energy resource for the country. Coal resources 
are mainly in the Pyongyang area and in the valley of the 
Chongchon River. Lignite is concentrated in the North 
Hamgyong Province. Coal accounted for more than 80% of 
primary energy consumption. The decline of coal production 
was caused by aging of existing mining equipment and 
facilities. 

Annual iron ore production was estimated to be at the 10- 
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million-ton level in the 1990’s. Iron ores were mined near 
Musan and the Tumen River, at Tokchon and in the provinces 
of North Pyongan and South Hwanghae. Magnesite mines were 
concentrated in the Tanch’n District in South Hamgyang 
Province. Other important minerals in North Korea were gold, 
graphite, lead, silver, tungsten, and zinc. 

Western geologists believe that there is a potential for 
commercial quantities of hydrocarbons in the Hambury and 
Sinpo areas. Beach Petroleum of Australia and Taurus 
Petroleum of Sweden were engaged in exploration activities in 
the country. 


Reference Cited 


Far Eastern Economic Review, 1999, Korea—North, in Asia 1999 yearbook: Far 
Eastern Economic Review, p. 139. 


ТАВГЕ 1 
NORTH KOREA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 
METALS 
Cadmium metal, smelter 100 100 100 100 100 
Copper: 
Mine output, Cu content 16,000 16,000 16,000 15,000 14,000 
Metal: 
Smelter: 
Primary 23,000 24,000 24,000 24,000 23,000 
Secondary 5,000 5,000 5,000 5,000 4,500 
Total 28,000 29,000 29,000 29,000 27,500 
Refined: 
Primary 22,000 22,000 23,000 23,000 23,000 
Secondary 5,000 5,000 5,000 5,000 5,000 
Total 27,000 27,000 28,000 28,000 28,000 
Gold, mine output, Au content kilograms 5,000 5,000 5,000 5,000 4,500 


Iron and steel: 
Iron ore and concentrate, marketable: 


Gross weight thousand tons 11,000 11,000 11,000 10,000 10,000 
Fe content do. 4,900 5,100 5,100 4,900 4,700 
Metal: 
Pig iron do. 6,600 6,600 6,600 6,600 5,000 
Ferroalloys, unspecified do. 15 r/ 12 r/ 10 r/ 10 r/ 10 
Steel, crude do. 1,500 r/ 1,200 r/ 1,000 r/ 1,000 r/ 1,000 
Lead: 
Mine output, Pb content 80,000 80,000 80,000 75,000 70,000 
Metal: 
Smelter, primary 70,000 70,000 65,000 65,000 60,000 
Refined: 
Primary 75,000 75,000 75,000 75,000 75,000 
Secondary 5,000 5,000 5,000 5,000 5,000 
Total 80,000 80,000 80,000 80,000 80,000 
Silver, mine output, Ag content 50 50 50 50 45 
Tungsten, mine output, W content 900 900 900 900 800 
Zinc: 
Mine output, Zn content 210,000 210,000 210,000 210,000 200,000 
Metal, primary 200,000 200,000 200,000 200,000 180,000 
INDUSTRIAL MINERALS 
- Banite 110,000 120,000 110,000 120,000 100,000 
Cement, hydraulic thousand tons 17,000 17,000 17,000 17,000 17,000 
Fluorspar 40,000 40,000 39,000 39,000 30,000 
Graphite 38,000 40,000 40,000 40,000 35,000 
Magnesite, crude thousand tons 1,600 1,600 1,600 1,600 1,500 
Nitrogen, N content of ammonia do. 600 600 600 600 550 
Phosphate rock 510,000 520,000 520,000 520,000 450,000 
Salt, all types 600,000 600,000 590,000 590,000 550,000 
Sulfur thousand tons 250 250 250 260 250 
Talc, soapstone, pyrophyllite 180,000 180,000 180,000 180,000 150,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite thousand tons 70,000 71,000 70,000 70,000 55,000 
Lignite do. 20,000 20,000 20,000 20,000 30,000 
Total do. 90,000 91,000 90,000 90,000 85,000 
Coke do. 3,000 3,000 2,900 2,900 2,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 8,600 8,600 8,500 8,500 8,000 
Jet fuel and kerosene do. 1,800 1,800 1,700 1,700 1,500 
Distillate fuel oil do. 7,900 7,800 7,700 7,700 7,500 
Residual fuel oil do. 4,300 4,200 4,200 4,100 4,000 
Refinery fuel and other products do. 2,400 2,400 2,300 2,300 2,000 
Total do. 25,000 24,800 24,400 24,300 23,000 
r/ Revised. 


1/ Table includes data available through September 29, 1999. 
2/ In addition to the commodities listed, crude construction materials, such as sand and gravel and other varieties of stone, presumably are produced, but available 
information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY ОЕ 


THE REPUBLIC OF KOREA 


By Pui-Kwan Tse 


The Republic of Korea’s economy went through a period of 
transition in 1998. In late 1997, the economic miracle in the 
1980’s and 1990’s turned into the economic crisis. Korea faced 
a sharp decline in foreign exchange reserves and the exchange 
rate. With the International Monetary Fund’s $58 billion 
bailout, the country barely avoided national bankruptcy. In 
1998, the country’s economy entered into a recession and the 
gross domestic product growth posted a decline of 5.3%, for the 
first time in 18 years (Bank of Korea, 1999). The decline was 
mainly caused by the contraction of domestic demand for goods 
and an increase in unemployment. 

In 1998, the industrial growth by all sectors was sluggish. 
The construction sector shrank by 9% and the mining and 
manufacturing sector decreased by 7.4%, because both the 
private and the government sectors were affected by the 
financial crisis. In spite of the increasing number of foreign 
visitors, the service sector decreased by 3.4% because of the 
contracting of domestic consumption and international trade. 
Imports of raw materials—crude oil, iron and steel, and 
petroleum products—were down by more than 30%. Owing to 
the reduction in chemical products, electronics, machinery, and 
textiles, the total exports fell by 2.8% in 1998, compared with 
that of 1997. Exports of gold jewelry and iron and steel 
products showed positive growth (Bank of Korea, 1999). 
However, the country experienced a total trade surplus of 
$39.88 billion in 1998, the largest ever (Korean Business 
Review, 1999). 

The Korean Government had taken many necessary steps to 
restore its economic competitiveness and boost the confidence 
of international investors in its financial system. In the past, 
Korea emphasized external borrowing to finance its 
development. In 1998, the Government revised direct 
investment rules to attract more foreign investment, both direct 
and portfolio. Foreign equity limits were raised from 33% to 
55% and all barriers were removed to allow foreign equity 
ownership in about 97% of Korea’s industries. The 
Government tried to reduce its role in state-owned companies 
and many of them were being privatized. In the past, under the 
close relationship between the financial and corporate sectors 
and the protective auspices of Government-led development, 
Korean financial institutions established a rather entrenched 
pattern of reckless lending practices (Far Eastern Economic 
Review, 1999). The corporate sector suffered from massive 
amounts of debts as well as significant investment losses and 
low profitability in the past several years. The financial 
institutions were burdened with nonperforming loans and an 
eroded capital base. The Government closed 16 banks and 75 
financial institutions and ordered conglomerates (chaebols) to 
liquidate, sell, and merge their subsidiaries. The Government 
set the target for chaebols to achieve debt-to-equity ratios below 
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200% by yearend 1999. The Government offered chaebols 
incentives such as debt writeoffs and delays on debt repayment 
to encourage them to restructure. Other incentives for 
conglomerates to restructure included deferral of corporate tax, 
a 50% reduction on capital gains tax when assets are sold, non- 
inclusion of corporate income in any gains from these sales, and 
exemption from acquisition and registration taxes when 
business changes hands. The Korea Development Institute, the 
state-financed policy institute, warned that the recession could 
last 3 to 5 years if financial and corporate restructuring 
proceeded slowly (Asian Chemical News, 1998). 

Economists believe that the restructuring of the industrial 
sectors will create more western style business practices in 
Korea. Corporate decisionmaking and accounting will become 
more transparent and more attention will be paid to shareholder 
value. Foreign investors will play a greater and more direct role 
in Korean industry. Chaebols will reduce their participation in 
every business and will focus on a few core business. 

LG Metals Corp., the country’s sole copper producer, decided 
to postpone the startup of its new 160,000-metric-ton-per-year 
(t/yr) copper smelter at Onsan until January 1999 because of 
insufficient stockpiles of concentrate. The Mitsubishi 
continuous copper smelting and converting process developed 
by Mitsubishi Materials Corp. of Japan will be used for the new 
smelter. The discussion of forming a joint venture between LG 
Metals and Japan’s Metals Co. Ltd., Mitsui Mining and 
Smelting Corp., Marubeni Corp., and Nippon Mining was 
underway. LG Metals was expected to transfer asset capital and 
manufacturing facilities of its two copper refineries to the joint 
venture (Metal Bulletin, 1998f). 

Because of financial difficulties, Daewoo Metals Co. Ltd. 
shut down its brass rod and tube plants in December. In 1997, 
the company lost more than 24.3 billion won and in the first 6 
months of 1998, an additional 4.8 billion won loss was 
accumulated. The company met with its main creditors 
including Korean Exchange Bank and Korean Industrial Bank 
to discuss debt repayments to be delayed. Daewoo has brass 
rod and tube output capacities of 36,000 t/yr and 6,000 t/yr, 
respectively (Metal Bulletin, 1999a). 

Since the economic downturn in late 1997, domestic steel 
consumption resulted in a drastic 36% decline in 1998. During 
1998, crude steel production decreased by 7.8%. Flat rolled 
steel consumption was also hit by the slump in demand for cars 
and electric appliances. Slow demand in construction steel 
products caused several electric arc furnace (EAF) 
producers— Dong Shin Special Steel Co. Ltd., Han Kook Steel 
& Mill Co. Ltd., Seoul Steel Co. Ltd., and Tongt Il Heavy 
Industry—to shut down their operations. Pohang Iron and Steel 
Co. Ltd. (Posco), the world's largest steel producer, scaled back 
its output of crude steel by 0.9 million metric tons (Mt) in 1998 


(Metal Bulletin, 1999b). In the second half of 1998, nine EAF 
producers agreed to reduce their combined monthly production 
by about 30%, equivalent to 3 Mt through the end of 1999. 

The recovery of the steel sector is closely tied to an increase 
in demand by steel-consuming sectors, principally construction 
and shipbuilding. The Government planned to boost 
construction activities through active funding of infrastructure 
projects in 1999. As a result of the cost-saving restructuring 
program in the past several years, orders for the shipbuilding 
sector was fully booked in 1999. Therefore, the demand on 
steel plates for the shipbuilding sector was expected to increase 
by 15% in 1999. The Korean Iron and Steel Association (Kisa) 
predicted that crude steel production would decline by about 3% 
and domestic steel consumption would increase slightly in 1999 
(Metal Bulletin, 1998e). Domestic steel supply, however, 
continues to exceed demand, therefore, Korea is expected to 
export more than 10 Mt of steel and its products in 1999. 

Korean steel producers faced dumping charges by 
steelmakers from Canada and the United States. Atlas Specialty 
Steels of Canada requested the Canadian Government to add the 
Republic of Korea to the list of nine nations facing charges of 
dumping stainless round bars into Canada in late 1998. U.S. 
steel producers were considering a dumping action against 
Korea's steel producers. Korea's rebar exported to the United 
States increased 10-fold in 1998 compared with that of 1997 
(Metal Bulletin 19984). 

The Korean Ministry of Finance and Economy imposed 
dumping duties between 17.95% and 24.68%, excluding the 8% 
import duty, on Chinese silicomanganese. Nine Chinese 
exporters, Minmetals International Enterprises Development 
Co., Zunyi Ferroalloy Import and Export Co., Jiangxi Import 
and Export Co., Jiangxi Provincial Metals and Minerals Import 
and Export Corp., Hainan Provincial International Economic 
and Trade Center, China North Industries Hainan Corp., China 
Minmetals Minerals Import and Export Co. Ltd., China 
Metallurgical Import and Export Jiangxi Co., and Guangxi Bayi 
Ferroalloy General Works were allowed to export to Korea at a 
floor price of $450 per metric ton or higher. The dumping 
duties were retroactive to March 10, 1998, and would apply 
until 2003 (Metal Bulletin, 1998b). 

About 34% of U.S.-generated stainless steel scrap was 
exported and of that 6396 went to Asia. Korea was the largest 
buyer of U.S. scrap. Because of the devaluation of the Korean 
won, the price of U.S. scrap was higher than neighboring 
countries’ scrap, and therefore Korea's scrap buyers were trying 
to diversify their import sources. The Ministry of Trade, 
Industry, and Energy (MOTIE) urged steel companies to use 
more domestic steel scrap and to reduce their dependence on 
imported scrap. Reportedly, MOTIE offered financial and tax 
credits to scrap companies to encourage the development of 
new processing facilities (Metal Bulletin, 1998c). According to 
Kisa, scrap demand was about 20 Mt, of which 3196 was 
imported. 

The Korean steel sector embraced the Government's 
incentives for corporate reform and restructuring. Four of the 
Republic of Korea's largest EAF producers—Dongkuk Steel 
Mill Co. Ltd., Inchon Iron and Steel Co. Ltd., Kangwon 
Industries Co. Ltd., and Korea Iron and Steel Co. Ltd.—formed 
a task force to find a way to acquire operations of several 
Korean steel companies that had formally declared bankruptcies 
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in 1997. On December 9, 1998, the Government announced 
that the Korea Development Bank (KDB) successfully sold off 
a 5.87% stake in Posco through the issuance of depository 
receipts in the United States at a value of $300.45 million. By 
yearend 1999, KDB was expected to sell a total of 20.9396 of 
Posco's interest to domestic and foreign investors. 

The Government also auctioned Hanbo Steel Corp. in 1998. 
Hanbo suspended its 2-million-metric-ton-per-year (Mt/yr) hot- 
rolled plant on July 1, 1998. Bankers Trust of the United States 
was appointed by the creditor banks to handle the bidding 
process. In December, there were only two bidders, NTS Steel 
Group of Thailand and Korea's Dongkuk Steel. The creditors, 
however, were not satisfied with these bids and decided to 
continue discussions with other potential buyers. 

Posco decided to put its stainless steel joint-venture project 
with PT Metro Dwiwidjaja at Cikarang in Indonesia on an 
indefinite hold until the Indonesian economic situation 
improves. The plant was scheduled to be commissioned during 
the second half of 1999. Ground work began in December 
1997. Posco was negotiating with Companhia Vale do Rio 
Doce of Brazil to purchase only 2.3 Mt/yr of iron ore pellets 
instead of 4 MUyr in the original contract. 

As part of the company's restructuring plan, Posco decided to 
freeze its plan to build a 500,000 t/yr tinning line at the Pohang 
plant. The new plant would have increased the company's 
tinplate capacity to 700,000 t/yr. The decision to freeze the 
tinplate project was reached because of the oversupply of 
tinplate especially for beverage cans as a result of the country's 
economic crisis. Posco also decided to delay the lighting of its 
No. 5 blast furnace, which was under construction at its 
Kwangyang plant until March 2001. 

The country's Fair Trade Commission (FTC) launched a 
series of actions against Korean steel producers and Kisa for 
price-fixing. FTC fined four tinplate producers a total of 8.65 
billion won for allegedly fixing prices, transportation costs, and 
market shares on a pre-arranged basis. Three color-coated sheet 
producers, Dongbu Steel Co. Ltd., Pohang Steel Industries, and 
Union Steel Mfg Co. Ltd., were fined a total of 300 million won 
for alleged price-fixing. Eleven electric steel producers and 
Kisa were fined a total of 5.74 billion won for fixing scrap 
prices. FTC also instructed Posco to loosen its ties with its sales 
network. Almost all hot-rolled and cold-rolled sheet that Posco 
sold went through a network of licensed sales agents that were 
administrated by Posteel, a subsidiary of Posco (Metal Bulletin, 
1998a). 

Korea has a limited amount of zinc resources. Demand for 
zinc concentrates exceeds supply. Each year the country 
imports a large quantity of zinc concentrates mainly from 
Australia, Canada, China, and the United States for its smelters. 
Korea Zinc Co. Ltd. announced that the expansion of its zinc 
refinery to 350,000 t/yr at Onsan would be completed in May 
1999. At that time, imports on zinc concentrates are expected to 
reach 1 Mt/yr (Mining Journal, 1999). 

Owing to an economic crisis, the Government delayed the 
announcement of an energy development program that was to 
be published in mid-1997. The program was expected to 
outline detailed plans for the state-owned Korea Electric Power 
Corp.'s (Kepco) plan for construction of new powerplants and 
for proposals on independent powerplant programs, along with 
long-term fuel consumption forecasts. The Government 
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planned to increase the proportion of electricity generated from 
nuclear and coal-fired plants, while attempted to reduce the 
proportion from those from higher-priced fuel, including 
liquefied natural gas (LNG). The country lacks sizeable 
indigenous energy resources and depends on imports for its 
energy needs. The Government emphasizes developing the use 
of low-cost power generation in order to encourage high 
economic growth and to improve the living standards of its 
people. There are 13 nuclear units in service and account for 
26% of Kepco’s installed generating capacity. In terms of 
electricity output, nuclear power accounts for 38% of all 
electricity generated. Coal-fired stations account for about 
24%, while oil-fired stations make up 23% and the remaining 
comes from LNG and hydroelectric power. In the future, the 
nuclear and coal-fired powerplants combined will generate 
about 70% of all electricity. The proportion of LNG-fired 
powerplant will increase to 15% because of the expected 
strengthening of pollution control regulations that require 
greater use of clean energy resources and are more fuel efficient 
(Petroleum Economist, 1998). 

Kepco planned to increase a total installed generating 
Capacity to 67,933 megawatts in 2005, a 45% increase over 
installed capacity in 1998. According to the Government plan, 
the country is expected to consume about 46 Mt of coal, 
including Kepco and privately owned plants, in 2005. At that 
time, the country will need to import about 8.5 Mt of LNG for 
its powerplants. 

The Government planned to allow the private sector to 
participate in the construction of powerplants. The initiative 
was designed to reduce the financial burden on Kepco. Many 
potential local independent investors had been hit hard by the 
country’s financial crisis, reducing their available funds. The 
Government was considering allowing foreign investors to 
participate in the power sector. The Government also tried to 
complete the privatization plan for Kepco. The intention to 
privatize the utility was announced in 1994, however, the plan 
remained under study. 

The Government planned to open its oil refining and retail 
gasoline outlets to foreign investors. Foreign investors were 
only allowed a maximum of 50% ownership in one oil refining 
company and the gasoline station sector was closed to 
foreigners. The expansion of foreign investment is crucial to 
the restructuring the Korean oil refining sector. The country 
had five oil refineries with a combined output capacity of 2.4 
million barrels per day (bbl/d) and a cracking capacity was 
214,000 bbl/d, sufficient for domestic needs. It would be 
unlikely for foreign investors to build any new refinery in 
Korea; however, they might take up a stake in an existing 
refinery, but some debt-burdened Korean oil companies would 
have difficulties attracting foreign investors (Journal of 
Commerce, 1998c). 

Enron International, a subsidiary of Enron Corp. of the 
United States, and SK Corp. of the Republic of Korea discussed 
the acquisition of joint interests in gas companies in Cheongju, 
Daehan, Kumi, Pohang, and Pusan. Companies in these areas 
controlled about 2096 of the Korean natural gas market and 50% 
of that for liquefied petroleum gas. SK would contribute its 
existing interest in these gas companies and Enron would 
contribute an equal amount of cash (Journal of Commerce, 
19982). 
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Korea Petroleum Development Corp. began to drill in an area 
48 kilometers off the coast of Ulsan. The Gorae V prospect in 
the middle of Block VI-1 was believed to be the country's 
largest natural gas resource. The value of natural gas in the 
deposit might be worth about $6 billion. The drilling was 
projected at the cost of $10 million (Journal of Commerce, 
1998b). 

In Korea, the demand for petrochemical products increased 
dramatically from the mid-1980's, resulting from the increased 
production of automobiles, electricity, electronics, and 
construction that led to a shortage of petrochemical products. In 
the mid-1990's, production of petrochemical products exceeded 
domestic demand. Lately, the petrochemical sector became one 
of the nation's major exporters. Owing to the Asian economic 
crisis, petrochemical companies in the Republic of Korea 
reduced production in their plants. Most affected products were 
styrene, para-xylene, and xylene. Hyundai Petrochemical Co. 
decided to maintain production at an average of 8096 of 
capacity from July 1998 onward. At the end of 1998, domestic 
petrochemical sales went up slightly but the volume remained 
20% less than that in 1997. 
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Major Publications 


Economic Planning Board, Seoul: 


TABLE 1 


Monthly Statistics of Korea. 
Korea Energy Economic Institute, Seoul: 
Yearbook of Energy Statistics. 


REPUBLIC OF KOREA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 
METALS 
Bismuth, metal -- -- -- 112 r/ 117 
Cadmium, smelter 400 e/ 1,665 501 570 884 
Copper: 
Mine output, Cu content 5 e/ 31 3 -- 41 
Metal: 
Smelter e/ 224,000 223,000 225,000 225,000 226,000 
Refined, primary 244,169 234,895 246,305 265,426 373,305 
Gold, metal kilograms 12,332 13,418 14,096 14,872 22,822 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 191 184 221 296 238 
Fe content do. 107 103 124 166 133 
Metal: 
Pig iron do. 21,169 22,344 23,010 22,712 23,092 
Ferroalloys: 
Ferromanganese 120,020 118,798 214,000 238,000 158,000 
Ferrosilicon -- -- -- -- 107 
Ferrosilicomanganese 89,023 97,785 83,000 e/ 83,000 e/ 83,000 e/ 
Other 3,084 3,264 3,500 e/ 3,264 r/ 3,000 e/ 
Total 212,127 219,847 300,500 e/ 324,264 e/ 244,107 e/ 
Steel, crude thousand tons 33,745 36,772 38,903 42,554 39,896 
Lead: 
Mine output, Pb content 2,173 4,064 5,131 3,632 3,558 
Metal, smelter 86,457 129,744 88,584 r/ 122,631 r/ 132,143 
Molybdenum, mine output, Mo content e/ 2 -- -- -- -- 
Silver, metal kilograms 257,498 299,104 254,386 267,911 339,442 
Zinc: 
Mine output, Zn content 7,122 7,747 8,384 8,992 10,488 
Metal, prima 271,110 279,335 286,604 r/ 335,390 r/ 390,079 
INDUSTRIAL MINERALS 
Asbestos e/ 2,000 1,800 1,500 -- r/ -- 
Barite 85 90 80 105 -- 
Cement, hydraulic thousand tons 50,730 55,130 58,434 r/ 60,317 r/ 46,79] 
Clays, kaolin 2,675,485 2,792,139 2,501,600 2,688,489 2,259,809 
Diatomaceous earth 82,738 81,303 69,543 53,538 37,649 
Feldspar 319,658 367,578 319,112 341,018 248,493 
Fluorspar, metallurgical-grade -- -- -- 617 -- 
Graphite, all types 4,300 1,938 1,113 83 r/ 62 
Mica, all grades 37,470 43,709 35,923 34,489 38,459 
Nitrogen, N content of ammonia 573,900 615,800 599,100 508,800 510,000 e/ 
Salt e/ 760,000 770,000 770,000 770,000 770,000 
Soda ash, manufactured e/ 310,000 310,000 320,000 320,000 320,000 
Stone, sand and gravel: 
Limestone thousand tons 82,809 84,280 84,740 88,937 69,871 
uartzite do. 2,360 2,701 2,814 2,478 1,821 
Sand, including glass sand do. 1,452 1,718 1,690 1,222 1,257 
Sulfur, byproduct: е/ 
Metallurgy do. 250 255 260 265 270 
Petroleum do. 200 200 200 200 200 
Total do. 450 455 460 465 470 
Talc and related materials: 
Pyrophyllite 707,951 789,994 780,062 994,366 843,609 
Talc 35,340 29,364 19,066 25,751 24,411 


See footnotes at end of table. 
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TABLE 1--Continued 
REPUBLIC OF KOREA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 310,564 323,409 354,837 r/ 425,605 r/ 384,318 
Coal, anthracite thousand tons 7,438 5,720 4,978 r/ 4,572 r/ 4,356 
Coke e/ do. 5,700 5,700 5,800 5,700 5,700 
Fuel briquets, anthracite briquets e/ 11,000 13,000 12,000 13,000 12,500 
Petroleum refinery products: e/ 
Gasoline thousand 42-gallon barrels 37,000 38,000 71,372 г/ 2/ 81,848 r/ 2/ 76,388 
Jet fuel do. 9,800 9,800 9,900 9,900 9,800 
Kerosene do. 30,000 30,000 49,634 r/ 2/ 71,128 r/ 2/ 61,697 
Distillate fuel oil do. 170,000 160,000 216,177 r/ 2/ 262,255 r/ 2/ 236,641 
Residual fuel oil do. 180,000 180,000 227,842 r/ 2/ 275,798 r/ 2/ 205,397 
Lubricants do. 4,000 4,000 4,100 4,100 4,000 
Other do. 18,000 19,000 19,000 20,000 19,000 
Refinery fuel and losses e/ do. 4,000 4,000 4,000 4,000 4,000 
Total e/ do. 452,800 444,800 602,025 729,029 616,923 
e/ Estimated. Revised. 
1/ Table includes data available through June 20, 1999. 
2/ Reported figure. 
TABLE 2 
REPUBLIC OF KOREA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 
(Thousand metric tons unless otherwise specified) 
Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity 
Aluminum, primary Aluminium of Korea Ltd. Ulsan 18 
Bismuth, metal metric tons Korea Tungsten Mining Co. Ltd. Sangdong | 135 
Cement Ssangyong Cement Industrial Co. Ltd. Yongwol 11,500 
Do. Hanil Cement Manufacturing Co. Chungbuk NA 
Copper, metal LG Metals Corp. Changhang 50 
Do. do. Onsan 175 
Graphite Kaerion Graphite Ltd. Kangwon 25 
Do. Wolmyong Mining Co. do. 26 
Lead, metal Korea Zinc Co. Ltd. Onsan 135 
Nickel, metal Korea Nickel Corp. do. 35 
Steel Pohang Iron and Steel Co. Ltd. Kwangyang 11,400 
(Government, 35%) 
Do. do. Pohang 9,400 
Talc Dongyang Talc Mining Co. Chungju NA 
Zinc, metal Korea Zinc Co. Ltd. Onsan 200 
Do. Youngpoong Corp. Sukpo 90 


NA Not available. 
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THE MINERAL INDUSTRY OF 


LAOS 


By Chin S. Kuo 


The country’s economy was hit hard in 1998 by the collapse 
of the kip, the national currency, which in turn was the 
outcome of Laos’s persistent balance-of-payments deficit (Far 
Eastern Economic Review, 1999, p. 148). Laos further suffered 
from a chronic trade deficit, which was the result of excessive 
spending and in part its weak competitiveness on international 
markets. The Lao National Assembly approved a package of 
revenue-increasing measures, including a plan to introduce a 
foreign exchange interbank market to arrive at a market- 
determined exchange rate. Inflation was expected to reach 
100% in 1998. The ailing economy was still propped up by 
foreign aid, which was equivalent to 15% of the country’s gross 
domestic product (GDP). The International Monetary Fund 
wanted more implemention of free market reforms. Laos was 
heavily dependent on foreign aid to develop its own resources 

‘and to finance its public investment projects. 

Direct foreign investment approvals declined to $130 million 
in 1998. Thailand accounted for the majority of investment 
and foreign trade. Laos imported Thai goods and exported 
electricity to Thailand. The power sales were expected to 
contribute 7% to Laos’s GDP in 1998. The European Union 
wanted Laos to be admitted to the World Trade Organization, 
open its markets and expand trade. The Government launched 
a privatization program whereby all but 33 state-owned 
enterprises would be sold or liquidated by yearend 1998 (Far 
Eastern Economic Review, 1999, p. 149). 

The Government opened its door to foreign investment, 
especially the mining sector where the country promulgated a 
mining law in 1997 with the assistance of the World Bank and 
the Asian Development Bank. The Ministry of Industry and 
Handicraft is the Government’s regulatory authority and 
granter of contracts. Prospecting permits covering a 2,000- 
square-kilometer (Кт?) concession area are issued for 2 years 
with a renewal of 1 year, while exploration permits covering 
100 km? are issued for 3 years with two renewals of 2 years 
each. Mining permits with maximum concession of 10 km? are 
issued for 30 years and can be extended twice for 10 years each. 
Royalties are assessed at 2% to 5% of sales depending on 
mineral commodities (Metal Mining Agency of Japan, June 15, 
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1998, Asian mining laws, accessed October 22, 1998, at URL 
http://www.mmaj.go.jp/mmaj e/asianlaw/c lao.html). 

Rio Tinto PLC was exploring for gold and base metals in 
Laos. Further exploration of the Khanong chalcocite deposit at 
Sepon delineated an inferred resource of 39 million metric tons 
at 2.396 copper (Rio Tinto PLC, 1998, p. 26). The deposit 
consists of 70% chalcocite and 30% primary copper and 
ironstone. Exploration of the oxide and sulfide gold resources 
continued in the area. 

Cambridge Mineral Resources PLC of the United Kingdom 
cooperated with Hanover Continental Ltd. to explore potential 
concession areas and conduct feasibility studies for the 
development of a ruby mine in Laos. Ruby deposits were 
reported to be found in the southern region of the country. 
Laos has the major Ban Huai Xai sapphire mine in operation. 

The first oil exploration well to be drilled in the country was 
completed in 1997 and abandoned as dry. The Pakse 1 well 
completed the U.S.-based Hunt Petroleum Corp.'s exploration 
commitment for the license. Monument Oil and Gas PLC 
holds the 36,700-km? Vientiane block and planned to drill an 
exploratory well in 1998. 

In April, a 220-megawatt (MW) hydropower project at Nam 
Theun-Hinboune came on-stream. However, Thailand would 
not need more electrical capacity for the next few years and this 
placed the 900-MW, $1.4 billion Nam Theun-2 megaproject in 
jeopardy. 
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ТАВГЕ 1 
LAOS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 
Coal, all grades 100,000 110,000 74,680 3/ 95,214 r/3/ 70,553 3/ 
Cement (from imported clinker) 10,000 10,000 9,000 8,000 9,000 
Gemstones (sapphires) carats 4,000 4,000 4,006 33 211,511 1/3/ 255,346 3/ 
Gold, mine output, Au content grams — — 5,000 24,755 3/ ~- 3/ 
Gypsum 85,000 85,000 113,000 114,306 г/ 3/ 130,250 3/ 
Salt, rock 8,000 8,000 14,000 18,000 38,940 3/ 
Tin, mine output, Sn content 200 200 906 3/ 618 3/ $37 3/ 


r/ Revised. 
1/ Table includes data available through July 14, 1999. 
2/ In addition to the commodities listed, crude construction materials, such as sand and gravel and varieties of stone, presumably are produced, but 


available information is inadequate to make reliable estimates of output levels. 
3/ Reported figure. 
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THE MINERAL INDUSTRY OF 


MALAYSIA 


By John C. Wu 


Malaysia’s mineral resources include antimony, barite, 
bauxite, clays, coal, copper, gold, titanium, iron ore, lead, 
limestone, natural gas, crude petroleum, rare earths, silica, 
silver, thorium, tin, tungsten, and zinc. Over the past three 
decades, most identified resources of barite, bauxite, copper, 
gold, iron ore, kaolin, limestone, silica, and tin had been 
exploited, but resources of coal, lead, and zinc remained largely 
undeveloped. The minable copper reserves at the Mamut Mine 
in Ranau, Sabah, were almost depleted, after 23 years of mining 
in the area. The high-grade tin reserves in the States of Johor, 
Perak, and Selangor were greatly reduced, after 35 years of 
intensive mining in those three States. However, Malaysia still 
had the world’s second largest tin reserves. More active 
exploration for oil and gas offshore the States of Sarawak, 
Sabah, and Terengganu in the past 10 years had resulted in a 
substantial increase in proven reserves of natural gas and crude 
petroleum. Malaysia’s proven reserves of natural gas and crude 
petroleum ranked 11th and 25th largest in the world, 
respectively (Oil & Gas Journal, 1998). 

In 1998, the Government of Malaysia, through its 
Geological Survey Department, and several private domestic 
and foreign companies continued to explore for clays, coal, base 
metals, and gold, mainly in the States of Kelantan, Pahang, 
Sabah, and Sarawak. Encouraged by the introduction of a new 
type of production-sharing contract, many foreign oil 
companies were more actively exploring for oil and gas 
exploration offshore the States of Sabah, Sarawak, and 
Terengganu. There had been no development of significant 
nonferrous metal mines but only a few small-scale gold and 
industrial minerals mines were developed and began production 
in the past 3 years. 

In 1998, Malaysia’s financial market as well as the general 
economy had been severely affected by the Asian financial 
crisis. Between June 1997 and July 1998, Malaysia’s national 
currency depreciated by 39% and its stock market dropped 
62%. According to the Malaysia’s Department of Statistics, the 
value of the Ringgit Malaysian (RM) depreciated to RM 4.15 
from RM 2.52 against US$1.00 in the local currency markets. 
The composite index fell to 402.65 from 1,077.30 at the Kuala 
Lumpur Stock Exchange. To eliminate the internationalization 
of the RM and insulate Malaysia from the region's financial 
turmoil, the Government imposed the so-called selective 
exchange controls on September 1, 1998. Beginning on 
September 2, 1998, the Government pegged RM 3.80 to 
US$1.00, banned trading the RM abroad, and set a lock-in 
period for overseas investors in the Malaysian stock market. 
These capital control measures were to allow the Government to 
lower the interest rates and stimulate the Malaysian economy 
without worrying about the outflows of short-term capital and 
the continuing instability of the RM (Chen, 1999). 
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Despite the Government's capital control and other monetary 
measures, Malaysia's economy went into recession in 1998 
after reporting three consecutive quarters of decline in its gross 
domestic product (GDP). According to the Department of 
Statistics, Malaysia's GDP, in 1978 prices, contracted 6.7% in 
1998, compared with a positive growth of 7.796 in 1997. 
Industrial production, as measured by Overall Industrial Index, 
decreased 7% in 1998, compared with an increase of 10.6% in 
1997. The unemployment rate rose to 3.996 in 1998 from 2.6% 
in 1997. Inflation, as measured by the Consumer Price Index, 
rose to 5.3% from 2.7% in 1997. However, Malaysia's external 
debt decreased to $42.1 billion in 1998 from $43.8 billion in 
1997. The output of the mining sector, which contributed 796 to 
Malaysia's GDP, grew 0.896 in 1998, compared with 1.096 
growth in GDP in 1997. Increased output of the mining sector 
was attributed mainly to the higher output of crude petroleum 
and tin. Malaysia's GDP, in the 1978 price, was estimated to be 
$34.5 billion, of which the mining sector accounted for $2.5 
billion in 1998 (Central Bank of Malaysia, 1999). 

In 1998, Malaysia's minerals production included barite, 
bauxite, coal, copper, dolomite, feldspar, gold, ilmenite, iron 
ore, kaolin, limestone, mica, monazite, natural gas, crude 
petroleum, sand and gravel, silica, silver, tin, and zirconium. 
Production of important value-added mineral products included 
cement, liquefied natural gas (LNG), nitrogen fertilizer 
materials (ammonia and urea), refined petroleum products, 
crude steel, titanium dioxide pigment, and refined tin. 

Production of coal, iron ore, and tin increased. Production of 
industrial minerals for building materials decreased because of a 
significant slowdown in the construction industry. Production 
of bauxite, copper, gold, and most other minerals also was at a 
lower level than that of 1997 because of the depressed world 
raw materials market. Production of natural gas decreased, 
while crude petroleum output increased. (See table 1.) 

In 1998, Malaysia was the third largest producer and exporter 
of refined tin and LNG in the world. Malaysia was one of the 
important producers and suppliers of bauxite, copper, ilmenite, 
kaolin, monazite, and crude petroleum in the Asia and Pacific 
region. Malaysia would no longer be a copper producer in the 
region, after the Mamut Copper Mining Sdn. Bhd. (MCM) 
ceased its mining operations in June 1999. 

In 1998, Malaysia remained a net exporter of mineral 
products. Bauxite was exported mainly to Japan and the United 
States. All copper concentrate was exported to Japan. Ilmenite 
was exported mainly to France, Japan, and the Republic of 
Korea. Refined tin was exported mainly to India, Italy, Japan, 
the Republic of Korea, the Netherlands, Taiwan, and the United 
Kingdom. LNG and crude petroleum were exported mainly to 
the Republic of Korea and Japan. Malaysia was a minor 
supplier of bauxite, crude petroleum, and refined tin to the 
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United States. | 

According to Malaysia’s Department of Statistics, total export 
earnings increased 29.8% to $75.5 billion in 1998, of which 
crude petroleum and refined petroleum products accounted for 
3.7% and natural gas (in the form of LNG) accounted for 2.4%. 
The export earnings from refined tin, copper concentrate, and 
other minerals, such as bauxite, clays, ilmenite, iron ore, kaolin, 
monazite, silica, and zircon concentrate, accounted for about 
0.4% of the total exports. Total import bills increased only 
3.3% to $60.1 billion in 1998, of which imports of crude 
petroleum and refined petroleum products accounted for 2.5%. 
The import bills of all other mineral commodities, such as coal, 
gypsum, iron ore, phosphate rock, and potash, accounted for 
1.2% of the total imports. In 1998, Malaysia recorded a trade 
surplus of $15.4 billion owing to depreciation of its RM, which 
made Malaysia’s commodities more competitive in the world 
market. 

The structure of Malaysia’s mineral industry changed slightly 
in 1998. The grinding capacity of the cement industry increased 
to 22.6 million metric tons per year (Mt/yr). The capacity of the 
LNG industry was expected to increased by 6.8 Mt/yr to 22.7 
Mt/yr by 2001. Production capacity of natural gas was 
expanded in the oil- and gasfields offshore of Terengganu. (See 
table 2.) However, a tin smelter in George Town, Penang, 
ceased operations at the end of March 1998, and the country's 
only copper mine at Mamut in Ranau, Sabah, was scheduled to 
be closed at the end of June 1999. According to the latest Labor 
Force Survey conducted by Malaysia's Department of Statistics, 
as of September 1998, the total number of persons employed by 
the mining and quarrying industries was estimated at 25,400 or 
about 0.396 of the total employment of 8,464,000. Malaysia's 
labor force totaled 8,752,800, of those 3.396 were unemployed. 

In the metallic minerals sector, mine production of bauxite 
was by Johore Mining and Stevedoring Co. Sdn. Bhd. (JMSC) 
from its open pit mine at Teluk Ramunia, Johor, and by 
Lembaga Kemajuan Johor Tenggara from its open pit mine at 
Sungai Rengit, Johor. JMSC operated a processing plant with a 
capacity of 400,000 metric tons per year (t/yr) of washed 
bauxite at the Bukit Raja area near Pengerang Highway, north 
of Sungai Rengit and east of Johore Bahru. Most of the washed 
chemical- and refractory-grade bauxite was exported to Japan 
and the United States and the cement-grade bauxite was sold to 
the domestic cement manufacturers as raw materials. 

In April, an unnamed Australian company announced that it 
planned to build an alumina refinery at Similajau, near Bintulu 
in Sarawak. According to a local press report, the alumina 
refinery project would involve a total investment of about $2.6 
billion and would take about 5 years to complete. The project 
would create about 11,000 jobs. Similajau was selected for the 
plant site because of its close proximity to Bintulu, where two 
large LNG plants are located (New Straits Times, April 25, 
1998, RM 10 billion alumina refinery to be set up in Sarawak, 
accessed September 30, 1998, at URL 
http://www.cmsb.com.my/news/news98/ap25nst] .htm). 

Mine production of copper by the MCM at the Mamut Mine 
near Ranau in Sabah decreased considerably from that of 1997 
owing to reduced minable reserves. After more than 23 years of 
operations, Mega First Corp. Bhd., the parent company of 
МСМ and owner of the mine, decided to close the mine 1 year 
earlier than the originally scheduled date in 2000 because of 
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economic and safety reasons. Low copper prices and reduced 
minable reserves resulting from several landslides at the mine 
site during the rainy season were cited as the reasons for the 
early mine closure (Mining Journal, 1999). Production of 
copper concentrate in 1998 was estimated at 61,700 metric tons 
(t). Copper contained in the concentrate was about 14,200 t 
plus about 850 kilograms (kg) of gold and 7,100 kg of silver. 
All copper concentrate was transported by truck to Usukan Port 
in Kola Belud, about 115 kilometers (km) from the mine site, 
then loaded onto bulk carriers for export to Japan. According to 
the Department of Mines, the number of employees at the mine 
was reduced to 946 in September from 1,071 in January 1998. 
The company's comprehensive plan to convert the mine site 
into an integrated tourist resort had been submitted to the 
authorities in 1997. 

Mine production of gold decreased in 1998 because of 
reduced number of productive gold mines operated in the States 
of Kelantan, Pahang, and Terengganu and lower gold 
production as a byproduct of copper mining at the Mamut Mine 
in Sabah. Of the total gold produced in 1998, about 75% was 
from primary gold mines, and 25% as a byproduct of copper 
mining in Sabah and tin mining in the State of Perak and 
Selangor. According to the Department of Mines, the number 
of operating gold mines decreased to 5 in September from 10 in 
January 1998, and the workforce of gold mines decreased to 
442 in September from 459 in January 1998. 

Avocet Mining PLC of the United Kingdom, through its 
wholly owned subsidiary Avocet Gold Ltd., operated the 
Penjom Gold Mine at Empang Jalih in Kuala Lipis, Pahang. 
According to the company annual report, the monthly gold 
production averaged about 130 kg, which was about 48% less 
than the average monthly production of 250 kg reached during 
April and May 1997. The lower recovery rate of about 6096 
resulting from treatment of the carbonaceous ores in 1998 was 
expected to be improved by maximizing gravity recovery and 
by a batch process of resin-in-leach of poisoned flotation 
concentrates in 1999. Ore reserves at the Penjom property, 
estimated by the company at the end of September 1998, were 
6.2 million metric tons (Mt), grading 3.9 grams of gold per 
metic ton (Avocet Mining PLC, December 8, 1998, annual 
report and accounts—Chairman’s statement, accessed June 7, 
1999, at URL http://www.avocet.co.uk/archir.htm). Gold 
production in 1998 from the Penjom Mine was estimated at 
1,520 kg. 

In 1998, Avocet Mining acquired 62.6% interest in Damar 
Consolidated Exploration Sdn. Bhd. (DCE) with an option to 
purchase the outstanding shares. DCE is a Malaysian 
exploration company exploring for gold in the Blocks 3 and 6 in 
western Pahang. After the acquisition, Avocet Mining had 
conducted geochemical sampling and diamond drilling. 
Encouraging results were reported in the Sungai Selinsing area 
(Avocet Mining PLC, October 14, 1998, Damar Consolidated 
Exploration Sdn. Bhd., press release, accessed May 26, 1999, at 
URL http://www.avocet.co.uk/ardamar.htm). 

According to Malaysia’s Geological Survey, Raub Australian 
Gold Sdn. Bhd., a joint venture of Akay Holding Sdn. Bhd. and 
Wells Gold Corp. NL of Australia, had signed an agreement to 
develop a 26-hectare gold tailing site at Bukit Koman in Raub 
district of Pahang. TRA Mining (M) Sdn. Bhd. was to develop 
a gold mine at Sungai Koyan in Pahang. In addition, Gladioli 
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Enterprise Sdn. Bhd., Southern Gold Mining Development Sdn. 
Bhd., and Syarikat Tabai Sdn. Bhd. were expected to develop 
new gold mines in the Bau District of Sarawak (Geological 
Survey Department, Malaysia, 1997). 

Production of iron ore increased sharply owing to increased 
number of operating mines in 1998. According to Malaysia’s 
Department of Mines, iron ore production was from 9 small- 
scale mines operated in the States of Johor, Kedah, Pahang, 
Perak, and Terengganu with a total workforce of about 120. 
The average ore grade was about 64% iron. Most of iron ore 
production was consumed domestically by Malayawate Steel 
Bhd. To meet the raw material requirements for its iron and 
steel industry, Malaysia imported 2.6 Mt of iron ore in 1997, 
but iron ore imports dropped to about 1 Mt in 1998 owing to a 
significant slow down in domestic steel demand by the 
construction industry and lower demand for direct-reduced iron 
in the overseas market. Imported iron ore was consumed by 
two direct-reduction iron plants operated by the State-owned 
Perwaja Steel Sdn. Bhd. (PS) in Kemaman, Terengganu, and 
Ansteel Mills (formerly the Sabah Gas Industries) on Labuan 
Island, offshore Sabah. | 

PS, Malaysia’s major integrated steel producer, had been 
privatized with Maju Holdings Sdn. Bhd. holding 51%; the Lion 
Group, 30%; and the State Government of Terengganu 19% 
(Metal Bulletin, 1998b). Maju Holding took over the 
management of steelmaking in late 1996, when PS was in 
financial difficulties with a cumulative loss of about $1.2 
billion. After more than 2 years of operations, the company had 
been adversely affected by the slowdown in the Malaysia 
economy in 1998. The company reportedly experienced tight 
cash flow and was having problems continuing operations 
because of increased cost of imported raw materials resulting 
from the RM depreciation and sharply lower demand for steel in 
1998. Asa result, the company was unlikely to meet its 
targeted profit of $52.6 million in 2000 (Business Times, 
November 11, 1998, Perwaja faces tight cash flow but 1s 
managing, accessed November 18, 1998, at URL http://cnnfn.ne 
ws-real.com/story/19981117/03/44/1037579 st.html). 

Gunawan Iron and Steel Sdn. Bhd., the other integrated steel 
producer, brought on-stream a 1 Mt/yr-blast furnace steel plant 
at the Telok Kalong Industrial Estate in Kemaman, Terengganu 
in the fall of 1998 (Metal Bulletin Monthly, 1998). 

Because of higher tin prices, the output of tin rebounded to a 
3-year high in 1998. The monthly average price of tin on the 
Kuala Lumpur Tin Market (KLTM) stayed between RM 19.84 
per kilogram and RM 23.27 per kilogram in1998. Depreciation 
of the RM against the U.S. dollar had boosted the tin price over 
the RM 20 per kilogram level on the KLTM in 1998. 
Encouraged by the higher tin prices, according to All Malay 
Chinese Mining Association, many tin miners were thinking of 
reopening their closed mines (Mining Journal, 1998). In 
August, the Government issued 11 new tin mining licenses, 
which brought the total number of tin mining licenses in 
Malaysia to 50. According to the Malaysian Chamber of Mines, 
the State government was more willing to issue licenses because 
tin mining became more profitable than before and would bring 
in more tax revenues. In an effort to revive the tin mining 
industry, the Chamber of Mines submitted a proposal to 
promote mining of offshore tin deposits and requested issuing 
licenses to mine new grounds rather than to reopen the closed 
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mines (Platt's Metal Week, 19982). 

Petaling Tin Bhd., one of the major tin mining companies in 
Malaysia, was asked by the Kuala Langat Land and District 
office to surrender its mining leases in 1998. According to the 
company, it had stopped tin mining at two of its tin mines in the 
State of Selangor in late 1997. Petaling Tin had three mining 
leases in the State of Selangor and two of those will expire in 
2004 and the third in 2014 (Platt's Metals Week, 1998b). On 
the other hand, the Sungei Lembing underground tin mine, the 
country's largest lode tin complex, reportedly was to be revived 
in 1999 (Financial Times, 1998). 

According to the Department of Mines, the total number of 
operating tin mines decreased to 35 in September from 37 in 
January 1998. The tin mining industry's labor force increased 
to 1,718 in September from 1,560 in January 1998. To 
supplement the short fall of domestically produced tin ore and 
concentrate for the raw material requirements for its tin 
smelters, Malaysia imported 21,961 t of tin in concentrates 
mainly from Australia, Bolivia, Peru, and Portugal. , 

Imports of tin ore and concentrate decreased by 28% because of 
the closure of Escoy Smelter at the end of March 1998. 

Production of refined tin was by Escoy Smelting Sdn. Bhd. 
and Malaysia Smelting Corp. Bhd. The Escoy Smelting in 
George Town on the island of Penang closed its tin smelter at 
the end of March 1998 and transferred its operations to the 
Thaisarco tin smelter in Phuket, Thailand. The Amalgamated 
Metals Corp. of the United Kingdom, which owned 50.596 of 
Escoy Smelting, had acquired the Thaisarco smelter in 1995 
(Metal Bulletin, 1998a). The Malaysia Smelting operated a 
40,000-t/yr smelter across the channel from George Town in 
Butterworth. To supplement its raw material requirements, 
Malaysia Smelting imported tin concentrates mainly from 
Australia, Bolivia, Peru, and Portugal. The company also 
operated a 360-t/yr electrolytic, high-purity tin refinery at the 
smelter site. According to information provided by the 
company, this high-purity, premium-grade refined tin contains 
99.995% tin, 0.0006% arsenic, 0.0027% lead, 0.000496 
bismuth, 0.000496 copper, 0.0007% antimony, 0.000196 each 
for indium and iron, and less than 0.0001% each for aluminum, 
cadmium, cobalt, nickel, silver, and zinc. 

Domestic demand for refined tin dropped to 5,453 t in 1998 
from 6,586 t in 1997. The major domestic tin consumer 
remained the solder industry, accounting for 6096 of the total 
demand, followed by the tin-plating industry, 1196; the pewter 
industry, about 1196; and others, 1896. Exports of refined tin 
dropped to 22,376 t in 1998 from 31,785 t in 1997. Export 
earnings from tin were $127.5 million in 1998, compared with 
$170 million in 1997. The main buyers of Malaysian refined tin 
were, in decreasing order, the Netherlands, Italy, Japan, the 
United Kingdom, India, the Republic of Korea, and Taiwan. 
Exports of refined tin to the United States was 758 t, which was 
accounted for only 3.496 of Malaysia's tin exports in 1998. 

In the industrial minerals sector, production of limestone, 
construction aggregates, and sand and gravel was at a lower 
level than that of 1997, owing to a significant slowdown in the 
construction activity, resulting from a sharp reduction in civil 
engineering works associated with the deferment of large 
infrastructure projects and the postponement of nonresidential 
building projects. Other important industrial minerals produced 
in Malaysia included barite, feldspar, ilmenite, kaolin, mica, 
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monazite, silica, and zircon. The output of these industrial 
minerals were lower than those of 1997 owing to a weaker 
demand by the industrial sector of Malaysia and other Asian 
countries. 

Malaysia’s cement production dropped 18% because of 
reduced domestic demand in 1998. According to an estimated 
by the Malaysian Cement Association, domestic demand for 
cement decreased to 11.4 Mt in 1998 from 17.5 Mt in 1997, 
owing to a slowdown in the country’s construction and real 
estate industries, which had been adversely affected by higher 
interest rates and lower demand for new property since the 
second half of 1997. Because of falling domestic demand for 
cement, the export ban was removed by the Government and 
about 620,000 t of surplus cement was exported in 1998. On 
the other hand, cement imports dropped to 170,000 t in 1998 
from 3,600,000 t in 1997. 

The capacity of Malaysia’s cement industry, however, 
continued to expand in 1998. Tasek Cement Bhd. and Perak- 
Hanjoong Simen Sdn. Bhd. were about 50% complete on 
expansion of their grinding capacity by 0.8 Mt and 1.5 Mt, 
respectively. According to the industry estimates, the total 
grinding capacity was expected to reached 22.6 Mt/yr by 
yearend 1998 from 19.4 Mt/yr in 1997 (International Cement 
Review, 1998). 

Because of falling demand, rising debt, and uncertain cement 
market, the two major owners of Kedah Cement (KC), Hicom 
Holdings Bhd., and Bolton Bhd. sold their interests of 36.03% 
and 28.99%, respectively, to Malaysia Cement Bhd. (MCB) for 
a total of about $270 million in November 1998. MCB, which 
already owned 58% interest in Associated Pan Malaysia Cement 
Sdn. Bhd. (APMC) also bought the remaining interest in APMC 
from Pan Malaysia Cement Work Bhd. in October. As a result, 
MCB now owned 65.02% of KC and 100% of APMC in 1998. 
In turn, MCB was 58% owned by the Blue Circle Industries plc 
of the United Kingdom. Blue Circle Industries, the largest 
cement company in the United Kingdom, effectively controls 
about 4896 of the Malaysian cement market (Industrial 
Minerals, 1998). 

In the mineral fuels sector, Malaysia produced a small 
quantity of coal in Sarawak and imported about 3 Mt of coal to 
meet the requirements for its cement and utility industries. 
Malaysia, however, was a net exporter of oil and gas. Malaysia 
has substantial reserves of natural gas and considerable reserves 
of crude petroleum. Its proven reserves of natural gas were 
estimated to be 2.31 trillion cubic meters, accounting for 1.59% 
of the world total and its proven reserves of crude petroleum 
were estimated to be 3.9 billion barrels, accounting for 0.38% of 
the world total in 1998 (Oil & Gas Journal, 1998). 

In oil and gas exploration and development, the state-owned 
Petroliam Nasional Bhd. (PETRONAS) signed production- 
sharing contracts (PSC) with four major foreign oil companies 
under new terms called Revenue-Over-Cost (R/C) in 1998. 
Under the R/C concept, cost-cap and profit-splits vary 
according to the ratio of revenues and costs. The Government 
introduced the R/C concept in 1997 to promote and attract 
investments in exploration and production activities. In 1998, 
five foreign companies signed new PSC's with the Government 
with R/C terms. The five companies were Amerada Hess Corp. 
for Blocks PM 304 and SK 306 offshore Terengganu and 
Sarawak, respectively; Sarawak Shell Bhd. for Blocks SK 308, 
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E 6, F 14, and F 28 offshore Sarawak; Santa Fe Energy 
Resources, Inc. for Block PM 308, offshore Terengganu; and 
YPE Malaysia Ltd. and Mitsubishi Corp. for Block SK 301 
offshore Sarawak. 

In 1998, PETRONAS signed a major gas PSC with Esso 
Production Malaysia Inc. (EPMI) for the development of 22 
gasfields offshore Terengganu to provide 36.8 million cubic 
meters per day (Mm’/d) of natural gas supply to Peninsular 
Malaysia for 25 years beginning in year 2002. The gas reserves 
in the 22 gasfields were estimated to be 340 billion cubic meters 
(Petroleum Economist, 1998). PETRONAS also signed an 
agreement with the Malaysia-Thailand Joint Authority (MTJA) 
to purchase 11 Mm’/d of natural gas from Block A-18 in the 
Malaysia-Thailand Joint Development Area (JDA) in the Gulf 
of Thailand. The first delivery would be in 2001 and later from 
Blocks B-17 and C-19 also in the JDA. JDA is governed by 
MTJA. Natural gas reserves on Block A-18, operated by the 
joint venture of PETRONAS-Carigali Sdn. Bhd. (PCSB) and 
Triton Energy Corp. of the United States, were estimated to be 
283 billion cubic meters. Natural gas reserves on Block B-17, 
operated by the Petroleum Authority of Thailand and PCSB, 
were estimated to be 85 billion cubic meters (Oil & Gas Journal, 
1997). 

Production of natural gas decreased slightly in 1998. Natural 
gas production was mainly from gasfields offshore Sabah, 
Sarawak, and Terengganu. About 25.5 Mm’/d of natural gas, 
produced by PCSB and EPMI from the gasfields offshore 
Terengganu, was delivered to the gas-processing plants in 
Kerteh. The processed natural gas was then delivered by 
pipeline as fuel to the end-users, which included households, 
manufacturers, and power companies, as well as feedstock to 
petrochemical plants in Peninsular Malaysia and Singapore. 
About 2.8 Mm’/d of natural gas, produced by Sabah Shell 
Petroleum Co. Ltd. from the gasfields offshore Sabah, was 
delivered to the processing plant on Labuan Island. The 
processed natural gas was then delivered to the methanol plant 
as feedstock and to the direct-reduction iron plant as fuel on 
Labuan Island. About 77 Mm'/d of natural gas, produced by 
PCSB and Sarawak Shell Bhd. from the gasfields offshore 
Sarawak, was delivered to two LNG plants and the ammonia 
and urea plants in Bintulu for the production of LNG and 
nitrogen fertilizers. 

Production of LNG by Malaysia LNG Sdn. Bhd. (MLNG) 
and Malaysia LNG Dua Sdn. Bhd. (MLNG-2), both at Bintulu 
in Sarawak, was 14.7 Mt in 1998, compared with 15.3 Mt in 
1997. All the LNG production by MLNG was exported to 
Japan under a 20-year contract with the Japanese utilities 
companies. The LNG production by MLNG-2 was exported to 
various energy companies in Japan, the Republic of Korea, and 
Taiwan under long-term contracts. Production of ammonia and 
urea by Asean Bintulu Fertilizer Sdn. Bhd. (ABF) at Bintulu in 
Sarawak, in nitrogen content, was 351,400 t and 292,000 t, 
respectively in 1998. About 313,000 t of ammonia and 84,000 t 
of urea were delivered to home markets and about 37,000 t of 
ammonia and 177,000 t of urea were exported. In June 1997, 
ABF awarded a contract to Krupp Uhde of Germany to raise the 
capacity of ammonia and urea to 432,000 t/yr from 326,000 t/yr 
and to 648,000 t/yr from 277,000 t/yr, respectively (ASIAFAB, 
1998). 

Malaysia's crude petroleum production, including 
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condensate, averaged 726,100 barrels per day (bbl/d), slightly 
higher than the 1997 average of 714,209 bbl/d. The total crude 
petroleum output capacity was about 752,000 bbi/d in 1998. 
Crude petroleum was produced from 16 oil and gasfields 
offshore Terengganu, operated by PCSB and EPMI, 9 oil and 
gasfields offshore Sarawak, operated by Sarawak Shell Bhd. 
(SSB); and 8 oil and gasfields offshore Sabah, operated by 
Sabah Shell Petroleum Co. Ltd. (SSP). About 6096 of crude 
petroleum output was from EPMI and a joint venture of EMPI 
and PCSB from oil and gasfields offshore Terengganu. The 
remaining 4096 was from SSP, SSB, and a joint venture of SSB 
and PCSB from oil and gasfields offshore Sarawak and Sabah. 
The major oil and gasfields developed and operated by PCSB 
and the three foreign oil companies—EMPI, SSP, and SSB, 
were the Dulang Oilfield, the Duyong Gasfield, and the PM-9 
Oil- and Gasfields offshore Terengganu, on the East Coast of 
Peninsular Malaysia; nine oilfields in the Baram Delta region, 
offshore Sarawak; and the Tembungo Oilfield and the 
Samarang Oilfield, offshore Sabah. In late 1997, the Kinabalu, 
Bunga Kekwa, and Lawit Oilfields came on-stream. 


Malaysia exported about 53% of its crude petroleum output in 


1998. Exports of crude petroleum were mainly to Japan, the 
Republic of Korea, Singapore, and Thailand. Malaysia 
imported more than 55,000 bbl/d of heavy crude oil to meet the 
requirement for its domestic oil refineries in 1998. 

Malaysia had six oil refineries with a total capacity of 
465,000 bbl/d in 1998. PETRONAS operated a 100,000-bbl/d 
refinery at Melaka on the West Coast of Peninsular Malaysia 
and a 40,000-bbl/d refinery at Kertik on the East Coast of 
Peninsular Malaysia. Esso operated an 75,000-bbl/d refinery at 
Port Dickson on the West Coast of Peninsular Malaysia. Shell 
operated a 105,000-bbl/d refinery also at Port Dickson and a 
45,000-bbl/d refinery at Lutong in East Malaysia. PETRONAS 
(45%), in joint venture with CONOCO Asia Ltd. of the United 
States (4096), and Statoil, the state oil company of Norway 
(15%), brought on-stream a 100,000-bbi/d refinery at Melaka 
on the West Coast of Peninsular Malaysia in 1998. This new 
oil-refining complex has a 62,000-bbl/d vacuum distillation 
unit, a 26,000-bbl/d catalytic cracker, a 28,500-bbl/d 
hydrocracker, a 35,000-bbl/d desulfurization unit, and a 21,000- 
bbl/d coker (PETRONAS, November 17, 1998, Domestic 
activities: Downstream, accessed December 8, 1998, at URL 
http://www.petronas.com.my/petronas/domestic/downstrm/dom 
dwns.html). 
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22nd Floor, Tabung Haji Bldg. 
Jalan Tun Razak, 50656 Kuala Lumpur, Malaysia 
Telephone: 60-3-261-1400 
Fax: 60-3-261-7300 
Geological Survey Department, Malaysia 
19th-21st Floor, Tanbung Haji Bldg. 
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Telephone: 60-3-261-1033 
Fax: 60-3-261-1036 
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Department of Mines, Malaysia: 
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Statistics on Mining Industry in Malaysia, monthly. 
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Department of Statistics, Malaysia: 

Statistical Bulletin, Malaysia, monthly. 

Statistical Bulletin, Sabah, annual. 
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ТАВГЕ 1 
MALAYSIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 p/ 
METALS 

Aluminum, bauxite, gross weight thousand tons 162 184 219 279 160 
Copper, mine output, Cu content (Sabah) 25,267 20,751 20,219 18,821 r/ 14,367 
Gold, mine output, Au content 3/ kilograms 4,085 3,161 2,829 4,488 3,394 
Iron and steel: 

Iron ore and concentrate thousand tons 243 202 325 269 380 

Steel, crude do. 2,046 2,450 3,216 2,962 r/ 1,850 
Lead metal, secondary 33,200 33,600 36,000 42,000 r/ 35,000 
Manganese, gross weight -- 37,600 -- -- -- 
Rare-earth metals, monazite, gross weight 426 822 618 767 r/ 700 e/ 
Silver, mine output, Ag content 3/ kilograms 13,342 11,079 9,720 9,647. 7,285 
Tin: 

Mine output, Sn content 6,458 6,402 5,175 5,065 5,756 

Metal, smelter 37,990 39,433 38,051 38,400 r/ 27,900 
Titanium: 

Ilmenite concentrate, gross weight 116,696 151,680 244,642 167,504 124,689 
Dioxide e/ 36,000 43,000 46,000 46,000 46,000 
Zirconium, zircon concentrate, gross weight 1,656 3,790 4,511 4,050 4,000 e/ 

INDUSTRIAL MINERALS 
Barite 17,144 16,966 17,458 2,608 1,333 
Cement, hydraulic thousand tons 9,928 10,713 12,349 12,668 r/ 10,397 
Clays, kaolin 252,628 211,182 209,562 187,411 176,521 
Feldspar 25,000 27,850 13,983 9,779 r/ | 10,000 e/ 
Mica 4,993 5,848 5,501 5,708 3,642 
Nitrogen, N content of ammonia 313,300 332,800 328,600 243,200 351,400 
Sand and gravel thousand tons 725,756 695,859 1,168,294 949,948 т/ 850,000 e/ 
Silica sand (Peninsular Malaysia and Sarawak) 245,524 287,515 268,800 205,000 162,201 
Stone: 
Dolomite 37,700 28,100 16,500 8,870 7,500 e/ 
Limestone thousand tons 22,512 22,260 27,905 25,467 r/ 22,000 е 
MINERAL FUELS AND RELATED MATERIALS 
Coal do. 174 112 83 100 r/ 350 
Gas, natural: 4/ 
Gross million cubic meters 30,284 r/ 36,485 44,092 r/ 50,191 r/ 49,333 
Net 5/ do. 24,409 r/ 29,022 35,053 r/ 39,902 r/ 39,220 
Liquefied natural gas thousand tons 8,276 9,923 13,132 15,600 14,670 
Petroleum: 4/ 
Crude thousand 42-gallion barrels 238,491 257,471 261,234 260,686 265,027 
Refinery products: ee M C BAN CE 
Gasoline do. 15,879 19,076 19,675 20,354 т/ 19,700 е 
Jet fuel e/ do. 3,200 7,700 7,665 r/ 7,800 r/ 7,500 
Kerosene do. 12,026 14,547 16,862 17,381 r/ 16,600 е 
Diesel do. 38,490 44,148 47,183 50,668 r/ 44,500 e/ 
Residual fuel oil do. 14,416 15,364 18,611 20,997 r/ | 16,900 е 
Other e/ 6/ do. 14,000 15,000 17,000 15,700 15,000 
Total e/ 7/ do. 98,000 116,000 127,000 133,000 r/ 120,000 е 


e/ Estimated. p/ Preliminary. r/ Revised. 


1/ Table includes data available through June 16, 1999. 
2/ In addition to the commodities listed, a variety of crude construction materials including clays and stone, fertilizers, and salt is produced, but not 
reported and available information is inadequate to make reliable estimates of output levels. 


3/ Includes byproduct from copper mine in Sabah and tin mines in Peninsular Malaysia, gold mines in Peninsular Malaysia and Sarawak. 


4/ Includes production from Peninsular Malaysia, Sabah, and Sarawak. 


5/ Gross less volume of reinjected and flared. 
6/ Includes LPG, naphthas, and lubricants. 


7/ Data are rounded to three significant digits; may not add to totals shown. 


Sources: Ministry of Primary Industry, Department of Mines (Kuala Lumpur). Monthly Statistics on Mining Industry in Malaysia, Monthly, 1998. 
Mining Statistics, Quarterly Bulletin, 1998. Geological Survey Department (Kuala Lumpur). Malaysian Minerals Yearbook 1997. 
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Commodi 
| Bauxite 


Cement 
Do. 


Do. 
Do. 
Do. 


Do. 


Copper, concentrate 


Gas: 
Natural million cubic meters per day 
Do. do. 
Do. do. 
Liquefied 
Do. 
Gold, refined kilograms 


Nitrogen, ammonia 


Petroleum, crude million 42-gallon barrels per day 
Do. do. 
Do. do. 
Do. do. 

Steel, crude 


Tin: 
Concentrate 
Do. 
Do. 


Refined 


See footnotes at end of table. 
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TABLE 2 


MALAYSIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operation companies 
and major equity owners 

Johore Mining and Stevedoring Co. Sdn. Bhd. 
61% owned by Aluminium Ltd. of Canada, 39% 

by local investors and others) 

Associated Pan Malaysia Cement Sdn. Bhd. 
(100% owned by Malaysia Cement Bhd.) 

Cement Industries of Malaysia Bhd. (publicly 
owned company) 

Kedah Cement Holdings Bhd. (65.02% owned by 
Malaysia Cement Bhd.and minority by general 
public shareholders) 

Perak-Hanjoong Simen Sdn. Bhd. (60% owned 
by Korea Heavy Industries and Construction Co., 
and 40% by Perak State government) 

Tasek Cement Bhd. (publicly owned company) 

Pahang Cement Sdn Bhd. (joint venture of Pahang 
State government and Yeoh Toing Lay Sdn. Bhd.) 

Mamut Copper Mining Sdn. Bhd. (wholly owned 
subsidiary of Mega First Corp. Bhd.) 1/ 


Esso Production Malaysia Inc. 

Sabah Shell Petroleum Co. Ltd. 

Sarawak Shell Bhd. 

Malaysia LNG Sdn. Bhd. (60% owned by 
PETRONAS, 17.5% by Shell Gas N.V., 17.5% 
by Mitsubishi Corp., and 5% by Sarawak State 
government) 


‘Malaysia LNG Dua Sdn. Bhd. (70% owned by 


PETRONAS, 15% by Shell Gas N.V., 15% by 
Mitsubishi Corp., and 10% by Sarawak State 
government) 

Specific Resources Sdn. Bhd. (joint venture of 
Pahang State Development Corp. and Avocet 
Mining PLC of the United Kingdom) 

Asean Bintulu Fertilizer Sdn. Bhd. (63.5% owned 
by PETRONAS; 13% by P.T. Pupuk Sriwidjaja 
Indonesia, 13% by the Thai Minstry of Finance, 
9.5% by the Philippines National Development 
Co., 1% by Singapore Temasek Holdings Pte. Ltd.) 

Esso Production Malaysia, Inc. 

Sabah Shell Petroleum Co. Ltd. 

Sarawak Shell Bhd. 

PETRONAS Carigali Sdn. Bhd. 

Perwaja Steel Sdn. Bhd. (51% owned by Maju 
Holdings Sdn. Bhd., 30% by Lion Group, 19% by 

Terengganu State government) 


Rahman Hydraulic Tin Bhd. (privately owned 
company) 

Petaling Tin Bhd. (wholly owned subsidiary of 
Malaysia Mining Corp.) 2/ 

Tima Langat Bhd. (65% owned by Selangor State 
government and 35% by Malaysia Mining Corp.) 

Escoy Smelting Sdn. Bhd. (formerly Datuk 
Kermate Smelting Bhd. which is 50.5% owned by 
Amalgamated Metal Corp., 29% by Consolidated 
Tin Smelter Ltd., and 20% by Malaysia Mining 
Corp. Bhd.) 3/ 

Malaysia Smelting Corp. Bhd. (37.44% owned by 
The Straits Trading Co., Ltd., 37.44% by Malaysia 
Mining Corp., and 25.12% by other) 


Location of main 
facilities 
Bukit Raja-Pengerang, Johor 


Rawang, Selangor and 
Kantan, Perak 
Kangar, Perlis 


Langwai, Kedah 
Padang Rengas, Perak 
Ipoh, Perak 

Bukit Sagu, Pahang 
Mamut, Sabah 
Offshore Terengganu 
Offshore Sabah 
Offshore Sarawak 


Tanjung Kidurong, Bintulu, 
Sarawak 


Do. 


Penjon, Pahang 


Bintulu, Sarawak 


Offshore Terengganu 
Offshore Sabah 
Offshore Sarawak 
Offshore Terengganu 
Kemaman, Terengganu 


Klian Intan, Perak 
Kuala Langat, Selangor 
do. 


George Town, Penang 


Butterworth, Penang 


7,800 


184 


20 


40 
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TABLE 2--Continued 
MALAYSIA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operation companies Location of main Annual 
Commodity and major equity owners facilities capacity 
Titanium, oxide Tioxide (Malaysia) Sdn. Bhd. (85% owned by Kemaman, Terengganu 50 
Tioxide Group PLC and 15% by Terengganu 
State Government) 


1/ The Mamut Mine was scheduled to be closed permanently in June 1999. 
2/ Tin mining ceased after Pataling tin was asked by the Kuala Langat Land and District office to surrender its mining leases in 1998. 
3/ The Escoy tin smelter was closed permanently in April 1998. 
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THE MINERAL INDUSTRY OF 


MONGOLIA 


By John C. Wu 


Mongolia is a mineral-rich country. As a result of the 
geologic surveys and preliminary investigations conducted by 
the joint exploration team of the Government and the 
Governments of the former Soviet Union and other member 
countries of the Council for Mutual Economic Assistance in the 
last 25 years, about 30 minerals had been identified for further 
exploration and development. These minerals include asbestos, 
clays, coal, copper, diamond, fluorspar, gold, gemstones, 
graphite, gypsum, iron, lead, limestone, magnesium, 
molybdenum, nickel, petroleum, phosphate, platinum, rare 
earths, salt, sand and gravel, silica, silver, tin, tungsten, 
uranium, zeolite, and zinc. 

Previous exploration conducted by the Government with 
financial and technical assistance mainly from the former Soviet 
Union, discovered large mineral resources of coal in the Baga 
Nuur and Tavan Tolgoit areas; copper and molybdenum in the 
Erdenetiin Ovoo and Tsagaan Suvraga areas; fluorite in the Bor 
Ondor area; considerable mineral resources of gold in north- 
central Mongolia; phosphate in northwestern Mongolia; and 
petroleum and uranium in northeastern and southeastern 
Mongolia. However, mineral resources of clays, gemstone, 
gypsum, lead, nickel, platinum, rare earths, silver, tin, tungsten, 
zeolite, and zinc, discovered in various parts of the country, are 
small. 

Information on 1,354 mineral deposits and 146 geologic 
occurrences were registered and stored in the Minerals Board’s 
database. The Board published nine series of maps with an 
explanation of metallogeny, raw materials of the geologic 
occurrences, and infrastructure of the area. Geologic maps on a 
scale of 1:200,000 covered 88% of Mongolia’s landmass and 
maps on scale of 1:50,000 covered 11.3%. Under the 1997 
Mineral Resources Law, about 20% of the total landmass was 
licensed to be explored (Mongolian National News Agency, 
Headlines, November 19, 1998, 1,353 Mineral deposits and 
fields registered, accessed December 3, 1998, at URL 
http://www.mol.mn/montsame/news/english/thursday.html). 

Under the 1997 Mineral Resources Law, the rights of 
exploration license holders include: 1) the exclusive right to 
conduct exploration for minerals within the boundaries of an 
exploration claim; 2) the exclusive right to obtain a mining 
license for any part of an exploration area; 3) the right to 
transfer or pledge all or part of an exploration license; 4) the 
right to obtain two extensions of the term of an exploration 
license for 2 years each; 5) the right to have access to, entry on, 
and to transit through the exploration area and to construct 
temporary structure necessary for conducting exploration 
activities; and 6) the right of entry to and transit through the 
land adjacent to the exploration area for the purpose of gaining 
access and entry to the exploration area. 

The rights of mining license holders include: 1) the exclusive 
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right to engage in mining of minerals within the mining claim; 
2) the right to manage its operations and to market its products; 
3) the right to sell mineral products from the mining claim at 
market prices on domestic and foreign markets; 4) the exclusive 
right to conduct exploration for minerals within the mining 
claim; 5) the right to transfer and pledge all or part of the 
mining license; 6) the right to extend the term of the mining 
license once for a period of 40 years; 7) the rights of entry to 
and transit through the mining areas, to use the mining area, to 
construct necessary structure, and to conduct other activities 
related to mining and exploration; 8) the right of entry to and 
transit through the land adjacent to the mining area. 

The exploration license fees per hectare are: $0.05 for the first 
year, $0.10 for each of the second and third years, and $1.00 for 
each of the fourth and fifth years. The mining license fees per 
hectare are: $5.00 for each of the first 3 years of the term of the 
license, $7.50 for each of the fourth and fifth years of the term 
of the license, and $10.00 for each year of the term of the 
license commencing from the sixth year. The royalty rate for all 
minerals is 2.5%. The corporate income tax ranges from 15% 
to 4096 (30% effective 1998). Tax deductions include 
depreciation of fixed assets over 5 years and amortization of 
exploration and acquisition costs over 5 years (Mineral 
Resources Authority of Mongolia, 1998). 

Enactment of the Mineral Resources Law in 1997 had 
resulted in exploration boom in the past 2 years and the total 
exploration expenditures were expected to reach between $40 
million and $50 million by the year 2000 (Mineral Resources 
Authority of Mongolia, March 22, 1998, Information, accessed 
March 24, 1999, at URL http://www.mram.mn/info s-1.html). 
The number of foreign investors engaged in geologic 
prospecting and exploration in Mongolia increased considerably 
in 1998. A total of 29 new companies were incorporated in 
Ulaanbaatar for geologic prospecting, mineral exploration, 
development, and processing in 1998. In the past 2 years, the 
major western mining companies with exploration licenses 
conducting exploration in Mongolia included BHP World 
Minerals Inc. of Canada, BHP Minerals International 
Exploration, Inc. and Phelps Dodge Corp. of the United States, 
RTZ Mining and Exploration Co. of the United Kingdom, and 
General De Materis Nakleris of France (Board of Foreign 
Investment, 1998). 

In 1998, coal, copper, fluorite, gold, gypsum, limestone, 
molybdenum, salt, sand and gravel, silica, tin, and tungsten 
were produced. (See table 1.) Production of uranium ceased in 
1996 because of low prices of uranium on the world market. 
Production of coal, copper, fluorspar, and molybdenum was by 
large-scale joint-venture operations, and the rest of the minerals 
were produced by small- and medium-scale joint-venture and 
private operations. Most of the mining operations were in the 
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north-central and eastern parts of the country. In 1998, 
Mongolia was the third largest producer of fluorite in the world 
and was the fourth largest mine producer of copper in the Asia 
and Pacific region. 

The mining industry comprised 2 large, joint-venture 
companies that mine and process copper, fluorspar, gold, and 
molybdenum; 3 large, state-owned companies that mine coal; 
and more than 120 medium- and small-sized, state-owned and 
privately owned companies that mine mainly gold and other 
minerals, such as coal, gypsum, limestone, sand and gravel, salt, 
silica sand, tin, and tungsten. In 1998, the mining industry 
continued to play a major role in the industry sector as well as 
in the Mongolian economy. The output of the mining industry 
contributed about 55% to the output of the industrial sector. 
The output of the industry sector contributed about 21% to 
Mongolia’s gross domestic product. The mining industry also 
contributed about 30% to the state budget revenues. In minerals 
trade, exports of mineral products accounted for about 58% of 
Mongolia's total exports, and imports of mineral products 
accounted for about 20% of the country’s total imports. The 
major export mineral products were gold, ore and concentrates 
of copper, fluorite, and molybdenum. The major import 
mineral products were coal and refined petroleum products. 
The major minerals trading partners of Mongolia were China, 
Russia, and Switzerland in 1998. 

Mine production of copper and molybdenum by Erdenet 
Mining Corp. (EMC) from the Erdenet Mine, about 365 
kilometers (km) north-northeast of Ulaanbaatar, reached a 
record high level of 22 million metric tons (Mt) of ore in 1998. 
To increase efficiency and cut production costs, EMC’s milling 
facilities at the Erdenet Combine had been upgraded with 
flotation equipment purchased from Outokumpu Technology, a 
subsidiary of Outokumpu Oy of Finland, in 1997. The Erdenet 
mill produced about 450,000 metric tons (t) of copper 
concentrates containing about 129,000 t copper and 4,500 t of 
molybdenum concentrate containing about 2,000 t 
molybdenum. The copper concentrate averages 28% to 30% 
Cu, 33% S, 22% Fe, 9% SiO, plus 50 to 70 grams per metric 
ton (g/t) Ag, 50 g/t Se, 9 g/t Te, and 0.3 to 0.5 g/t Au. The 
molybdenum concentrate contains 50% to 54% Mo, 32% to 
35% S, plus 450 g/t Re, 90 to 100 g/t of Se, and 2 to 3 g/t Te. A 
small, but increasing quantity of tungsten concentrate had been 
produced from the mill (Mineral Resources Authority of 
Mongolia, March 22, 1998, Mineral potential of Mongolia, 
accessed March 25, 1999, at URL http://www.mram.mn/Min p 
o~1.html). 

For the past 2 years, EMC had suffered from substantial 
financial difficulties because of low copper prices, high 
overhead costs, and unsettled payment by the Balkhashmi 
smelter of Kazakhstan for nondelivery of $12 million-worth of 
refined copper to EMC (Far Eastern Economic Review, 1999). 
To continue its normal operation and regain its financial 
stability, EMC had secured a $20 million credit from the Credit 
Lyonnais of France, and taken steps to restructure the company 
and reduce production costs (Mongolian National News 
Agency, Headlines, December 14, 1998, Largest joint venture 
celebrates 20th year mark, accessed December 14, 1998, at 
URL http://www.mol.mn/montsame/news/english/monday. 
htm). On December 13, EMC, a 51-49 joint venture between 
the Mongolian and Russian Governments, celebrated its 20th 
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anniversary of mining and mineral processing at the Erdenet 
complex. Over the past 20 years, the Erdenet complex had 
produced a total of about 2 Mt of copper. The mill capacity 
with an initial capacity of 4 million metric tons per year (Mt/yr) 
in 1978 was expanded to 16 Mt/yr in 1983 and to 21.5 Mt/yr in 
1997. In December, EMC’s joint-venture council had decided 
to expand the mill capacity to 24 Mt/yr by 2004. 

Erdmin Co. Ltd. continued operation of its 3,600-metric-ton- 
per-year (t/yr) solvent-extraction and electrowinning pilot plant 
to extract copper from pregnant solution in the mine leach dump 
near the Erdenet Mine. According to information provided by 
the Mining Office of Mineral Resources Authority of Mongolia 
(MRAM), the Erdmin copper pilot plant produced 2,319 t of 
copper cathode in 1998, down 15.7% from 2,751 t in 1997. 
According to an official of the pilot plant at the Erdenet, the 
total production cost of copper cathode in 1998 was about $0.80 
per pound or about $0.36 per kilogram (kg). 

Armada Gold Corp., the 4996 owner and operator of the 
copper pilot plant, reported that the feasibility study on its Phase 
II copper operation to produce 20,000 t/yr of copper cathode 
had been completed by Kilborn, CMPS&F of Australia and 
Chiyoda Corp. of Japan in November. The estimated project 
cost was $61.4 million with operating costs of $0.32 per pound 
or about $0.145 per kilogram for the first 4 years, then, will 
increase to $0.41 per pound or about $0.186 per kiiogram for 
the following 6 years. The 10-year project life was based on 
existing stockpiles of waste rocks at the dumps. However, at 
the present mining rate, the waste rocks at the dumps would be 
sufficient to last about 80 years. Erdmin has the right to all 
waste rock from the Erdenet Mine for the next 40 years. 
Construction works on the Phase II operation was expected to 
start in March 1999, and the leaching operation was expected to 
begin in November 1999 with full operation to begin in July 
2000 (Armada Gold Corp., 1998). 

According to the National Statistical Office, exports of copper 
and molybdenum concentrates totaled 454,000 t and 4,400 t, 
and were valued at $119 million and $13 million, respectively, 
in 1998. Copper concentrate was exported to China, Finland, 
Japan, the Republic of Korea, Russia, Switzerland, and the 
United States. Molybdenum concentrate was exported to China, 
Japan, Russia, Switzerland, and the United States. Copper 
cathode was being transported through China for export mainly 
to Japan by Marubeni Corp., a major Japanese trading company 
that financed the Erdmin project. 

Mine production of gold rose to a record high level of 9.8 t in 
1998. Despite low prices of gold on the world market, the gold 
mining sector continued to grow in 1998. Following the 1992- 
96 national gold policy, a new Government policy, called Gold- 
2000, was launched by the Ministry of Agriculture and Industry 
(MAI) in 1997. Asa result, a large and growing number of 
low-cost placer gold miners were operating in the mining 
districts of Bayankhongor, Irongol, and Zaamar and along the 
Tuul River in Central Mongolia. According to MAI, under this 
new policy, gold production is expected to reach 11 t in 1999, 
14 t in 2000, and 20 to 25 t in 2003 (Mongolian National News 
Agency, September 9, 1998, Headlines, Gold extraction up 10 
times in the last 6 years and Mongolia is expected to extract 20- 
25 tons of gold in 2003, accessed September 9, 1998, and 
November 10, 1998, at URL http://www.mol.mn/montsame/ 
news/english/wednesda.tuesday.html). 
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Mongolrostsvetmet Corp. (MONROS), Mongolia's largest 
gold producer, operated two gold mines in the Tolgoit and 
Tuulgol areas and produced about 2,500 kg; followed by 
Shijiarart Co., 1,402 kg; Gatsuurt Co., 1,013 kg; and Bugant 
Co., 536 kg. Other important gold producers were the state- 
owned companies, Almass, Bayangol Jalga, Erdes, Ikh Alt, Ikh 
Uvuljuu, Jargalant Ikh, Khavchuu Alt, Khailaast, Mongol 
Erdene, and Shoroon Ord, and about 100 other small, state- 
owned and privately owned companies. The major gold mining 
areas were at Tolgoit, Sharin Gol, Havchuu, Ikh Uvuljuu, and 
Burhant in north-central Mongolia; at Mukhar Ereg and Uvur 
Chuluut in the Bayakhongor area of southwestern Mongolia; 
and at Bumbat, Khailaast, Nariin Gol, Tsagan Chulut, Tosongin 
Gol, and many other placer deposits along the Tuul River in the 
Zaamar District of north-central Mongolia. 

Mongolia Gold Resources Ltd. (MGR), in joint venture with 
Mongol Alt Corp. (MAC) of Mongolia, shutdown its operations 
at the Bumbat Mine in the Zaamar District in mid-January 
owing to MAC’s inability or unwillingness to provide their 
financial contribution. In November, MAC, the 5196 owner of 
the Bumbat Mine, reached an agreement to sell their entire 
interest in the Bumbat Mine to the Trade and Development 
Bank of Mongolia (TDBM) in satisfaction of their indebtedness 
to TDBM of $3 million (Mongolian Gold Resources Ltd., 
1998). 

To reduce the federal budget deficit, the Government backed 
by the International Monetary Fund, finally decided to impose a 
1096 value added tax on sales and exports of gold beginning on 
November 6, 1998, despite strong opposition by the industry 
officials. Earlier on August 28, the State Ikh Hural (Parliament) 
approved a 1396 tax on sales and exports of gold, but was 
vetoed by the President following advice from the Government 
and industry officials concerning over the tax impact on the 
foreign investment climate (Mongolian National News, 
Headlines, November 6, 1998, Set 10 percent of value added tax 
on gold, accessed November 10, 1998, at URL 
http://www.mol.mn/montsame/news/english/friday.htm). 

Metal production of steel by the state-owned Darhan 
Minimetals, south of Darhan, about 220 km north of 
Ulaanbaatar, was about 25,000 t of steel products in 1998, 
compared with the installed capacity of 120,000 t/yr. Since the 
plant began operation in mid-1994, the accumulated losses 
amounted to about $1.5 million because of a small domestic 
market, inexperienced management, and inadequate amount of 
working capital. The Government had taken steps to restructure 
the company with a new management team in 1996 and had 
converted about $36 million of debt into equity in 1997. The 
Government was considering to fully or partially privatize the 
company by 1999. The production facilities comprised 
semimanual scrap melting, continuous casting, and rolling 
processing equipment; a manual scrap-sorting yard; two cranes 
for scrap handling; a mechanized metal breaking plant; a 
finished goods storage and loading area; two 25-t electric 
furnaces; a scrap preheating plant; a storage facility for alloys; 
an industrial wastes treatment plant; coal-fired boilers; and a 
power Station (State Property Committee, April 4, 1998, Brief 
description of Darhan Minimetal plant, accessed April 8, 1998, 
at URL http://www.spc.gov.mn/company/Darkhan/ 
darkhaniitumur.html). 

Production of tin and tungsten remained small in 1998. 
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According to MRAM, production of tin was by Bayan Mod Co. 
Ltd. at the Bayan Mod Mine in Tsenkhermandal, Khentiy 
Aymag and by Och Impex Co. Ltd. at the Mongon Mine in 
Khuh Mort, Umnugobi Aymag. Production of tungsten was by 
Mongolminimetal Co. Ltd. in Bayanchandman, Tov Aymag and 
Mongolexport Co. at the Khovd Gol Mine in Tsenggel, Bayan 
Olgiy Aymag of western Mongolia. The Ulaan Uul Mines in 
Bayan Olgiy in western Mongolia and the Tsagaan Davaa Mine 
in Tov Ayamg in north-central Mongolia remained closed in 
1998. 

In 1998, production of fluorspar by MONROS totaled 
612,000 t, of which about 9096 of the ore was processed into 
fluorspar concentrate, and the remainder was exported as direct- 
shipping ore. Production of fluorspar concentrate increased to 
157,700 t in 1998. MONROS operated two fluorspar mines at 
Bor Ondor and Berkh and a fluorspar concentrator at Bor Ondor 
in Khentiy Aymag. The company also operated two fluorspar 
mines at the Airag, Khajuu Ulaan, and Urgen in Dorngovi 
Aymag. The fluorspar concentrator has a capacity of producing 
140,000 t/yr of acid-grade concentrate and 40,000 t/yr of 
metallurgical-grade concentrate. The concentrator produced 
three types of acid-grade concentrate with calcium fluorite 
(CaF,) content ranging from 95% to 97% and impurities of SiO, 
ranging from 2% to 3%; CaCO, from 1% to 2%; S, 0.05%; and 
P, from 0.03% to 0.06%. The concentrator also produced eight 
types of metallurgical-grade concentrate with CaF, ranging 
from 75% to 92% and impurities of SiO, ranging from 5% to 
20%; S, 0.05% to 0.1%; and P, 0.04% to 0.1%. The company 
planned to expand the capacity to 155,000 t/yr acid-grade and 
45,000 t/yr metallurgical-grade by 2000. Almost 10096 of 
fluorspar concentrates and direct-shipping ore was exported to 
Russia as raw materials for the chemical, iron and steel, and 
nonferrous metals industries. Export earnings from fluorspar 
concentrate were estimated at $16.5 million in 1998, down 
considerably from that of 1996 because of downward price 
pressure from Chinese producers (Mongolrostsvetmet Corp., 
1998). 

Cement production remained at a low level in 1998 because 
of a small domestic market and weak demand by the 
construction industry. The cement industry comprised only two 
cement works in north central Mongolia. The 100% state- 
owned Hutul Cement and Lime Co. operated a 500,000—t/yr 
plant at Hutul in Saikhan, Selenge Ayamg. The Hutul plant was 
virtually shut down during 1992-94, but reopened in 1995. 
Hutul plant produced 41,000 t of cement and 44,800 t of lime in 
1997. Because of the severe winter, the plant's capacity 
utilization was at the rate of less than 1096. Most cement and 
lime output was consumed by EMC at the Erdenet complex 
(State Property Committee, September 10, 1998, Introduction to 
the Hutul Cement-Lime, accessed April 8, 1999, at URL 
http://www.spc.gov.mn/company/Selenge/Hutulcem. html). 
The 51% state-owned Arbet Co. Ltd., operated a 200,000 t/yr 
plant near Darhan, also produced at a fraction of its installed 
capacity. In 1998, Arbet Co. Ltd. was undertaking a $1 million 
upgrading project (International Cement Review, 1998). 
Mongolia's per capita cement consumption was about 50 kg, 
compared with China, 400 kg; Japan, 650 kg; and the Republic 
of Korea, 1,320 kg (Japan Cement Association, 1998). 

Coal production remained below 5 Mt in 1998. The two 


large-scale coal mines, operating in 1998 were the Baga Nuur 
Mine with a capacity of 4 Mt/yr and the Shariyn Gol Mine at 
1.5 Mt/yr. The medium-scale coal mines producing between 
200,000 and 400,000 t/yr were the Aduunchuluun Mine and the 
Shivee Ovoo Mine. Many small-scale coal mines produced less 
than 100,000 t/yr, mainly at Bayanteeg, Mogoingol, Talbulag, 
Tevshingobi, and Hudlun. Most of the coal produced in 
Mongolia was steam (brown) coal. There were three major 
metallurgical-grade coal mines producing between 50,000 and 
170,000 t/yr at Nuursthotgor and Har Tarvagataj in Uvs Aymag 
and at Tavan Tolgoit in Omnogovi Aymag. 

Consumption of coal totaled about 4.9 Mt, of which the 
thermal powerplants accounted for 3.7 Mt; industry and 
construction, 756,000 t; communal housing, 282,000 t; 
transportation and communication, 95,000 t; and agriculture and 
other end users, 129,000 t (National Statistical Office, 1998). 

According to the State Property Committee, 100% sate- 
owned Saikhan Ovoo Mining in Bulgan, 9396 state-owned 
Khotgor Co. in Bayan Ulgy, 90% state-owned Shivee Ovoo in 
Gobisumber and Aduunchuluun Co. in Dornod, 80% state- 
owned Shariyn Gol in Darhan Uul, and seven other partially 
state-owned coal companies were expected to be privatized by 
2000 (State Property Committee of Mongolia, October 1, 1997, 
List of large, fully and partially State-owned enterprises to be 
privatized, accessed April 8, 1999, at URL 
http://www.spc.gov.mn/largea.htm). For the first time in more 
than 30 years, Mongolia began production of crude petroleum 
in 1998. London-based SOCO International, Inc., through its 
operator, SOCO Tamtsag Mongolia, Inc. (SOTAMO), brought 
on-stream its 19-3 well in Block XIX in Tamtsag basin in 
January. According to the company, the well tested and 
stabilized at 687 barrels per day (bbl/d). A gathering station 
and a 5,000 bbl/d-processing plant had been installed near the 
well. Under a sale contract signed with China National 
Petroleum Corp., SOTAMO started selling and transporting 
crude petroleum from its 19-3 well by truck to Aershan pipeline 
terminal in Inner Mongolia at the rate of 10,000 barrels per 
month in February. The crude petroleum was then delivered via 
pipeline and rail car to a refinery at Hohhot, China. During 
1993-97, SOCO had drilled eight wells in Blocks XIX and XXI. 
Six wells encountered hydrocarbons—all except one are 
economically viable (Oil & Gas Journal, 1998). 

According to the Petroleum Authority of Mongolia (PAM), 
SOTAMO had spent a total of about $26.4 million for oil 
exploration by the end of 1997. The company planned to spend 
$20 million for drilling seven wells in Block XIX and one in 
Block XXI in 1998 and considered building a 300-km pipeline 
from a producing oilfield to the Mongolia-China border in 1999 
(Petroleum Authority of Mongolia, March 30, 1998, Recent 
upstream activities in Mongolia—Tamtsag basin, accessed June 
16, 1998, at URL http://www.pam.mn/Petroeul Industry Overv 
iew.html). 

In 1998, SOCO International and Territorial Resources of 
Canada, an equal partner, signed an agreement with the PAM 
for oil exploration and development in Block XI in the East 
Gobi basin. Gulf Canada Resources Ltd. (75%) and ROC Oil of 
Australia (2596) acquired from Nescor Energy Co. of the United 
States all the rights and assets under production-sharing 
contracts for oil exploration on Blocks XIII and XIV, including 
6 million barrels of proven oil reserves and existing 
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infrastructure in East Gobi (World Oil, 1998). According to 
PAM, a production-sharing contract was signed between PAM 
and Mantaur Petroleum Corp. of Canada for oil exploration in 
Block XII in the East Gobi basin and Block XVII in the 
northern part of the Tamtsag basin. PAM also signed a 
production-sharing contract with Gulf Canada and ROC Oil for 
oil exploration in Block X-north and Block XV in the 
southeastern Mongolia. 

To meet the domestic requirements for refined petroleum 
products such as gasoline, jet fuel, diesel, and fuel oil, Mongolia 
reached an agreement with a Chinese supplier to import refined 
petroleum products from China, with the first delivery by 
railway beginning in November. In the past years, Mongolia 
relied 100% on imports from Russia (Mongolian News Agency, 
November 10, 1998, “NIC” to import petrol from China, 
accessed November 11, 1998, at URL http://www.mol.mn/ 
montsame/news/english/tuesday.htm). 

Mongolia stopped uranium production in 1996 because of 
low prices of uranium in the world market. Previous uranium 
mining carried out by Erdes, a Russian company, was in the 
Mardai district, about 120 km north of Choisbalsan in Dornod 
Aymag, northeastern Mongolia. Mining operations began in 
1988 and continued on and off until 1996. The Dornod 
uranium mine had a normal output of about 113,398 kilograms 
per year (kg/yr) or 250,000 pounds per year (Ib/yr) of U,O, 
(Mining Journal, 1998). During 1988-95, the mine produced a 
total of about 1.2 million pounds or about 544,310 kg of U,O,. 
АП output was shipped by railway to the Priargunskiy mill in 
Krasnokamensk, Russia for further processing into uranium 
concentrate. 

In June 1997, World Wide Minerals Ltd. of Canada acquired 
58% interest in Central Asian Uranium Co. Ltd. (CAUC). 
CAUC was formerly a joint venture of WM Mining of the 
United States (58%), the state-owned Mongol Erdene (21%), 
and Priargunsky Mining and Chemical Association (21%) of 
Russia. World Wide Minerals Ltd. had reactivated the open pit 
mine and completed construction of leach pad No. 1 in mid- 
1998. However, according to the company, plans for continued 
mining and acquisition of additional mining equipment and the 
leach plant as well as plans to reopen the underground mine 
have been put off as of August 7, 1998. This was because of 
unfavorable market conditions and a shortfall in corporate 
capital, owing to the delay in the recovery of investment from 
Kazakhstan. Despite the delay, the company indicated that it is 
still in a position to complete construction of the phase 1 project 
in time to commence delivery of uranium under existing sales 
contracts in 1999. Production is still planned for up to 3.3 
million metric pounds/yr of U,O, by the year 2000 (World 
Wide Minerals Ltd., March 2, 1999, World Wide Minerals 
Ltd.—Uranium project summaries: Mongolia, accessed March 
17, 1999, at URL http://www.worldwideminerals.com/WWS/ 
invRel.nsf/Public/DornodUraniumProject-Mongolia). 

In February, the Denver-based International Uranium Corp. 
(IUC) acquired 35% more land in central-eastern Mongolia 
through its 70%-owned Gurvan Saikhan Co. Ltd. (GSC). GSC 
is a joint venture of IUC and the Governments of Russia and 
Mongolia for uranium exploration and development in the Gobi 
Desert (International Uranium Corp., February 5, 1998, 
International Uranium Corp. announces acquisition of 
additional exploration land in Mongolia, accessed February 8, 
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1998, at URL http://biz.yahoo.com/bw/980205/internatio_1. 
html). 

As a result of exploration conducted in 1997, GSC had 
identified considerable uranium resources of about 28 million 
pounds of U,O, suitable for in situ leach mining in the Choir, 
Gurvansaikhan, Olziit, and Ondorshil valleys. The 1997 
drilling program conducted by IUC at the Khairhan deposit in 
Olziit soum, Dundgobi Aymag, had discovered uranium 
resources of about 10.8 million pounds at a 0.024% U,O, cutoff 
rate (Engineering and Mining Journal, 1998). IUC's drilling 
program for 1998 was mainly to confirm and expand the 
existing reserves in the target area. 
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MONGOLIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 
Cement, hydraulic 


Copper: 
Mine output, Cu content 3/ 
Metal, refined 


thousand tons 
Coal do. 


Fluorspar: 


Acid grade thousand tons 


Submetallurgical and other grade do. 


Total 
Gold, mine output, Au content 4/ 
Gypsum e/ 


kilograms 
thousand tons 


Lime, hydrated and quicklime do. 


Molybdenum, mine output, Mo content 3/ 
Petroleum, crude 

Salt, mine output 

Silver, mine output, Ag content e/ 5/ 
Steel, crude 

Tin, mine output, Sn content e/ 
Tungsten, mine output, W content e/ 
Uranium, mine output, О content е/ 

e/ Estimated. p/ Preliminary. r/ Revised. 
]/ Table includes data available through April 21, 1999. 


thousand 42-gallon barrels 


kilograms 


2/ In addition to the commodities listed, crude construction materials, such as sand and gravel; varieties of stone, such as limestone; and silica are produced, but 


available information is inadequate to make reliable estimates of output levels. 


3/ Based on the company's reported metal content of copper and molybdenum concentrates. 


4/ Reported raw gold production but excluded gold contained in copper concentrate. 


5/ Based on 55 grams of silver per metric ton of copper concentrate. 
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1994 1995 1996 1997 1998 p/ 
86 109 106 112 109 
5,158 r/ 5,019 r/ 5,111 4,952 r/ 4,698 
120,159 r/ 121,901 r/ 123,039 r/ 124,400 r/ 128,900 
-- -- - 2,751 r/ 2,319 
88 120 130 130 158 
17 r/ 13 r/ 37 r/ 41 r/ 40 e/ 
105 r/ 133 r/ 167 r/ 171 r/ 198 e/ 
1,790 г/ 4,504 r/ 6,976 r/ 8,771 r/ 9.790 
25 25 25 25 r/ 10 
66 51 55 58 r/ 56 
2,066 r/ 1,822 r/ 2,201 r/ 1,992 1,993 
-- -- -- -- 45 
624 г/ 726 r/ 696 r/ 1,354 r/ 1,400 e/ 
18,900 19,100 19,300 22,800 r/ 23,600 
12,222 22,239 22,605 22,500 e/ 16,300 
8 r/ 34 г/ 18 r/ 10 r/ 40 
-- r/ 34 r/ 17 г/ 26 r/ 30 
100 100 - / - T/ -- 
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THE MINERAL INDUSTRY OF 


NAURU 


By Travis Q. Lyday 


The 21-square-kilometer island of Nauru has the last active 
mine of three historic phosphate-producing islands of the 
Pacific. The other two were Banaba, formerly known as Ocean 
Island, in the Gilbert Islands group in the Republic of Kiribati 
and Makatea in French Polynesia. Nauru has been the sole 
Pacific Island producer since.1979 when the reserves on Banaba 
were depleted. The phosphate deposits on Makatea were 
depleted in 1966. 

The Nauruan economy is based on the mining and export of 
rich phosphate rock, virtually the island nation’s only natural 
resource. The country’s gross domestic product varies 
accordingly with the world market price of phosphate. 

The Government-owned Nauru Phosphate Corp. (NPC) 
mines all of the island’s production of phosphate rock from its 
surface mine on the central plateau in the island’s interior. NPC 
mines the phosphate rock from deposits interdigitated with 
evenly spaced dolomitized coral limestone pillars using 
mechanical extractors with clamshell buckets, leaving the coral 
as a “forest” of very hard rock pinnacles. All phosphate rock 
production is exported and the associated coral is used 
domestically for road aggregate. 

Following the removal of overburden by bulldozing, the 
alluvial phosphate rock is removed from around the coral 
pinnacles, trucked to a railhead for primary crushing, and 
reduced to minus 50 millimeters (mm). A narrow-gauge 
railway using diesel locomotives transports the crushed material 
to a treatment plant where it is dried before further crushing to 
minus 12 mm and sold as run-of-mine product (Douglas and 
Douglas, 1989). A proportion of the fine material may be 
upgraded, if warranted by market demand, by high-temperature 
calcination to remove organic carbon and marketed as Nauru 


TABLE 1 


Calcined Rock (Griffiths, 1994). Phosphate reserves on the 
island are expected to be depleted by about 2003 or 2004 
(Fraser, 1999). 

In 1999, the Government plans to launch, under the auspices 
of the Nauru Rehabilitation Authority, a program to reclaim the 
areas devastated by nearly a hundred years of phosphate mining 
on the island (Islands Business, 1999). Reportedly, Australian 
experts concluded in a 1994 report that the rehabilitation was 
technically feasible and would cost $210 million over a 23-year 
period (South Sea Digest, 1999). 
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Major Source of Information 


Nauru Phosphate Corp. 
Republic of Nauru 
Central Pacific Ocean 
Telephone: +674 4180 or +674 4198 
Fax: *674 4111 


NAURU: PRODUCTION OF PHOSPHATE ROCK 1/ 


Commodity 2/ 1994 1995 1996 1997 1998 
Phosphate rock thousand metric tons 613 496 510 49] 487 


1/ Includes data available through September 1, 1999. 


2/ [n addition to the commodity listed, crude construction materials (common clays, sand and gravel, and stone) are produced, but output is not reported 


quantitatively, and available general information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF 


NEPAL 


By Chin S. Kuo 


In a spillover from the East Asian currency turmoil, Nepal 
experienced an economic recession in 1998. The country’s 
economic planners projected the gross domestic product to 
expand by 5% in fiscal year 1998-99, and the consumer price 
index to rise at an annual rate of 13% (Far Eastern Economic 
Review, 1998). A budget deficit of $325.9 million was realized 
for the fiscal year. The Government hoped to raise $79.32 
million additional revenue from proposed new taxes and full 
implementation of the value-added tax and administrative 
reforms. Tariffs were increased for petroleum products but 
lowered for fertilizers. 

The balance of payments recorded a surplus, with foreign 
exchange reserves worth $94 million. The decline in gold 


imports was the major cause for the decrease in overall imports. 


Nepal was a net importer of minerals mainly in the form of 
finished products such as aluminum, cement, coal, copper, 
fertilizer, gold, gypsum, iron and steel, lead, salt, silver, and 
zinc, from India, Japan, and other countries of East Asia and 
South Asia. Some indigenous raw and finished materials, such 
as beryl, corundum, garnet, marble, natural aggregates, quartz, 
talc, and tourmaline, were exported to China, Hong Kong, 
India, Singapore, and Thailand. 

Industrial investment grew by around 6%. The Asian 
Development Bank had approved $622 million to fund 24 
projects and would link future levels of assistance to the 
effective use of the funds and the country’s economic growth. 
Foreign aid accounted for $114 million. Japan was Nepal’s 
major aid donor, followed by Germany, India, and the United 
Kingdom. Foreign investment incentives include the 
exemption of income tax in the mineral industries for a period 
of 7 years from the date of commencement of production and 
the ownership of up to 100% by foreign companies in large- 
and medium-scale industries. 

Nepal’s Mines and Mineral Act 2050 was approved in 1994 
and has the following features: (1) the Government can award 
mineral exploration and exploitation to competent parties and 
be the shareholder or joint venture partner with foreign parties; 
(2) royalties are fixed on the basis of grade and mineral 
production; (3) the Government reserves the right of 
exploration for specific strategic minerals; (4) environmental 
protection, rehabilitation and conservation of mineral deposits 
are monitored by the Government; and (5) a mineral 
development center can be established by the parties. 

Traders in Nepal protested the Government imposition of a 
10% value-added tax on goods and services, citing the tax 
would complicate record-keeping. The value-added tax would 
raise $78 million in revenue. Later, the Government agreed 
that businesses with annual turnover of less than $66,000 


THE MINERAL INDUSTRY OF NEPAL—1998 


would be exempt from applying the tax and keeping records. 

Nepal has a variety of mineral resources, mostly industrial 
minerals. Some were still being explored while others were 
being exploited. Economic mineral deposits included 
construction materials, dolomite, iron ore, limestone, natural 
gas, pyrite, silica sand, and talc. Mineral occurrences of cobalt, 
copper, placer gold, lead, and zinc were found in many parts of 
the country. Mining of limestone, magnesite, marble, and talc 
were the main mineral industries. (See table 1.) Small-scale 
operations consisted of clay, coal, copper, natural gas, peat, 
salt, sand and gravel, and semiprecious stones such as 
aquamarine, beryl, garnet, ruby, and tourmaline. 

The Department of Mines and Geology carried out 
prospecting work at Phakuwa in the Sankhuwasabha district 
where a lead-zinc mineralization zone extended for 1,300 
meters (m) along strike and had an average thickness of | m. 
Nepal Metal Co. Ltd. was engaged in the development of a 
lead-zinc mine at Ganesh Himal in the Rasuwa district. 

Nepal’s cement demand continued to increase and the 
country had to import cement in excess of 50% of demand from 
India. Total production capacity was 695,000 metric tons per 
year (t/yr) of cement. Capacity utilization at cement production 
plants was low at around 50%. Three Government-controlled 
cement plants accounted for a total capacity of 661,000 t/yr. 
Udayapur Cement had a capacity of 277,000 t/yr, Hetauda 


. Cement at 264,000 t/yr, and Himal Cement at 120,000 t/yr. 


Three small privately owned cement plants made up the 


` balance of 34,000 t/yr. The Government planned to privatize 


its three plants. 

A 50-kilometer-long phosphate rock belt was found, 
extending from Dhikgad of the Baitadi district to Tarugad of 
the Bajhang district in western Nepal. The phosphate rock 
horizon of from 0.7 m to 4.7 m thick was reported to contain 
5% to 32% P-O; (Ministry of Industry, Foreign Investment 
Board, Mineral Resources, accessed March 11, 1999, at URL 
http://www. info-nepal.com/fips/index.html). 

Geologic and geophysical investigations, particularly the 
aeromagnetic and seismic surveys carried out by the 
Department of Mines and Geology, indicated that the Siwalik 
range and the Terai belt were potential prospective areas for 
petroleum. A drillhole was completed in Block 10 in eastern 
Nepal and technical information on the block was upgraded by 
seismic surveys with the assistance of Petro-Canada. The 
Government invited multinational companies to participate in 
petroleum exploration. 

Enron Corp. of the United States withdrew its bid for a $6 
billion hydropower project, citing the power and financial 
market slowdown. In 1996, the company had proposed 
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building a дат on the Karnali River in western Nepal to Reference Cited 
produce 10,800 megawatts (MW) of hydropower for export to 


China and India. It also had planned to build transmission nena oo Review, 1998, Economic Monitor—Nepal: Far Eastern 
lines across the Himalayas to supply power to China. In 1995, У Б 49, ABE 3, p. 75. 

the World Bank abandoned plans to lend $175 million for the 

$1 billion Arun III hydroelectric project. Four hydroelectric Major Source of Information 


projects—the 144-MW Kaligandaki, the 6.2-MW Puwa Khola, 
the 36-MW Bhote Koshi, and the 60-MW Khimti Khola—were Ministry of Industry 


delayed. Only 10% of Nepal's population of 21 million had Department of Mines and Geology 
electricity. The Government allocated $558.3 million for Lainchaur, Kathmandu, Nepal 
medium-sized hydroelectric projects, including the $19 million, Telephone: 977-1-414740 
7.5-MW Indrawati hydroelectric project, which was started in Fax: 977-1-414806 
1998. 

TABLE 1 


NEPAL: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 e/ 1995 e/ 1996 1997 1998 e/ 
Cement 315,514 3/ 326,839 3/ 309,466 360,000 e/ 330,000 
Clay, red 8,000 9.000 1,000 5,129 5,000 
Coal: 
Bituminous 1,200 1,200 $,979 8,163 8,000 
Lignite 4,000 4,000 200 785 800 
Total 5,200 5,200 6,179 8,948 8,800 
Copper ore: e/ 
Gross weight 22 20 -- r/ - r/ - 
Cu content 2 2 -- r/ -— [/ -- 
Gemstones: 
Quartz kilograms 5,000 5,000 1,500 3,000 2,500 
Tourmaline do. -- -- (4) (4/) (4/) 
Total do. 5,000 5,000 1,500 3,000 2,500 
Lime, agricultural 25,000 25,000 13,000 26,000 e/ 25,000 
Magnesia, dead-burned e/ -- 15,000 25,000 25,000 26,000 
Salt thousand tons 7 3 7 3/ 7 7 8 
Stone 
Limestone 350,000 370,000 488,800 368,666 380,000 
Marble: 
Chips 300 500 548 636 650 
Slab, cut square meters 28,000 25,000 688,841 769,400 750,000 
Craggy do. 3,000 3,000 2,690 5,400 4,500 
uartzite e/ do. 2,500 2,600 2,600 2,600 2,700 
Talc 1,500 1,500 5,323 6,809 6,500 


e/ Estimated. r/ Revised. 

1/ Table includes data available through April 20, 1999. 

2/ In addition to the commodities listed, construction materials such as sand and gravel and other varieties of stone presumably are produced, but available 
information is inadequate to make reliable estimates of output levels. 

3/ Reported figure. 

4/ Less than 1/2 unit. 
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THE MINERAL INDUSTRY OF 


NEW CALEDONIA 


By Travis О. Lyday 


The mineral industry in the French Territory of New 
Caledonia and Dependencies continues to be dominated by the 
mining of nickeliferous laterite-saprolite ore; production of 
ferronickel of various commercial grades; and of matte 
containing 75% nickel at the 63,000-metric-ton-per-year (t/yr) 
capacity Doniambo smelter in Nouméa, the territorial capital. 
New Caledonia is the fourth largest producer of mined nickel 
after Russia, Canada, and Australia and the biggest producer of 
ferronickel (World Metal Statistics, 1999). Nickel is the 
mainstay of the territory’s economy, accounting for an 
estimated 7% to 10% of its gross domestic product and about 
80% of total exports. Construction materials are produced in 
New Caledonia from several quarries, and Société des Ciments 
de Numbo operates a cement plant at Nouméa. 

Société Métallurgique le Nickel (SLN), a 90%-owned 
subsidiary of Metropolitan France's Eramet S.A., with Japan's 
Nisshin Steel Co. owning the remaining 10%, mines nickel ore 
from several operations on La Grande Terre, the main island of 
New Caledonia. Included in the operations are the two mining 
centers of Kouaoua and Thio on the east coast, the two mining 
centers of Kaala-Gomen and Népoui-Kopéto on the west coast, 
and the contractor-operated mines managed by Société Miniére 
Georges Montagnat S.A. at the Karembe and Tontouta mining 
centers on the west coast. Remaining mine production is from 
smaller, independent operators owned by indigenous New 
Caledonians, or Kanaks, including JC Berton Mines, Nickel 
Mining Corp., Société des Mines de la Tontouta, and the La 
Société Miniére du Sud Pacifique S.A. (SMSP), with open pit 
mines at Boakaine, Karembe, Kouaoua, Moeno, Nakety, Ouaco, 
and Tontouta. 

SLN’s nickel ore production is concentrated and used 
primarily as feed at the Doniambo smelter for the production of 
ferronickel ingots and matte, with minor amounts of concentrate 
exported to Australia and Japan. Most of the ferronickel 
production is shipped to consumers in Australia and Japan, and 
all matte production is shipped to Eramet's refinery at 
Sandouville, near Le Havre in northern France, for further 
processing into high-purity electrolytic nickel and nickel salts 
(Mining Journal, 1998). Minor amounts of cobalt also are 
recovered as a component of the matte during refining at 
Sanouville. Mine output from the independently operated 
mines is mainly for export to QNI Ltd.'s Yabulu nickel refinery 
near Townsville, Queensland; Japanese nickel smelters and 
refiners, including Pacific Metals Industry Co. Ltd. at 
Hachinohe, Aomori Prefecture; and the Glenbrook ferronickel 
smelter near Riddle, Oregon. Some of the independently 
produced output also is used to feed the Doniambo smelter. 
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In April, Canada's nickel giant, Falconbridge Ltd., announced 
the signing of a definitive joint-venture agreement with the 
Kanak-owned SMSP and its controlling shareholder Société de 
Financement et d'Investissement de la Province Nord to 
participate in the proposed development and construction of a 
54,000-t/yr nickel-in-ferronickel plant in the North Province of 
New Caledonia. SMSP had signed a protocol with the French 
Government, Eramet, and others earlier in the year regarding 
the exchange of nickel mining assets in New Caledonia. Under 
the protocol, SMSP was to gain access to the Koniambo nickel 
deposit in exchange for its Poum deposit. The next phase in 
advancing the project was to be the formation of a joint-venture 
company, with Falconbridge holding a 4996 minority and SMSP 
holding a 51% majority. Falconbridge was to contribute about 
$50 million for exploration work, metallurgical work, and a 
feasibility study, whereas SMSP was to contribute the nickel- 
cobalt laterite deposit. The partnership's goal, after several 
years proving viability, was to construct a $1 billion plant 
capable of producing 54,000 t/yr of nickel-in-ferronickel 
(Northern Miner, 1998). 

Late in the year, Inco Ltd. of Canada announced it would 
proceed with construction of a $50-million, 12-metric-ton-per- 
day integrated pilot plant for the testing of new laterite 
processing technology at its 85%-owned Goro lateritic nickel- 
cobalt project, about 80 kilometers north of Nouméa (Islands 
Business, 1998). The pilot plant was to be completed in 1999, 
enabling Inco to be in a position by 2000 to decide on building 
a commercial plant with an anticipated initial capacity of 27,000 
Uyr of low-cost nickel and 2,700 t/yr of cobalt, with potential 
for doubling that capacity (Inco Ltd., 1997). France's Bureau 
de Recherches Géologiques et Miniéres owned the remaining 
1596 interest in the Goro project. 
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ТАВГЕ 1 
NEW CALEDONIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 e/ 
Cement e/ 90,000 100,000 100,000 100,000 100,000 
Cobalt, mine output: e/ 
Co content 6,000 6,000 6,000 6,500 r/ 6,500 
Recovered 800 800 800 800 800 
Nickel: 
Ore: 
Gross weight thousand tons 5,729 7,087 r/ 7,240 r/ 8,145 r/ 7,150 
Ni content 97,323 119,905 r/ 122,486 r/ 136,467 r/ 129,200 
Metallurgical products: 
Ferronickel: 
Gross weight e/ 157,952 168,800 169,000 172,250 r/ 177,200 
Metal content (nickel plus cobalt) 39,488 42,200 42,200 44,312 r/ 44,300 
Nickel matte: 
Gross weight e/ 19,400 18,500 16,800 18,900 r/ 21,600 
Metal content (nickel plus cobalt) 10,641 10,143 9,850 10,580 r/ 12,100 


e/ Estimated. r/ Revised. 
1/ Table includes data available through April 14, 1999. 


2/ In addition to the commodities listed, crude (unspecified) and crushed stone, construction sand, and silica sand for metallurgical use are produced, but there 
is insufficient data to make reliable estimates of quantities. 
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THE MINERAL INDUSTRY OF 


NEW ZEALAND 


By Travis Q. Lyday 


Mining activities in New Zealand include coal extraction by 
underground and open pit methods; gold and titanomagnetite 
sand (iron sand) mining; and quarrying of raw materials for use 
primarily in the domestic construction (clays, sand and gravel, 
and stone) and agricultural (limestone and marble) industries. 
Natural gas, natural gas liquids, and crude petroleum also are 
produced. 

The extractive minerals industry (rock and minerals, coal, 
natural gas, and petroleum) in New Zealand constitutes a small 
segment of the economy, contributing 3% to 4% to the gross 
domestic product (GDP) of the country. The mineral 
processing sector, consisting chiefly of the production of 
primary aluminum, concrete, manufactured fertilizer, refined 
petroleum products, and crude steel produced mostly from 
imported raw materials, provides 4% to 5% to the GDP, 
increasing the value of the country’s mineral industry to 7% to 
9% of the GDP. 

During 1998, gold was produced from two large hardrock 
mining operations, the Macraes Mine at Macraes Flat, 80 
kilometers (km) north of Dunedin in the Eastern Otago region 
of South Island, and the Martha Mine at Martha Hill, near 
Waihi at the base of the Coromandel Peninsula. Small-scale 
alluvial mining occurred at several sites, especially on South 
Island. Iron sand is mined at two sites on North Island: 
Waikato North Head, 50 km south of Auckland, and Taharoa, 
on the coast south of Kawhia Harbor, 140 km south of 
Auckland. Bituminous and subbituminous coals and lignite are 
produced from underground and surface mines on North Island 
and South Island. 

New Zealand’s minerals are regulated by legislation passed 
by Parliament, namely the New Zealand Crown Minerals Act 
1991 and The Crown Minerals Amendment Act (No. 2), passed 
in 1997. These acts prescribe the granting of prospecting, 
exploration, and mining permits for Crown-owned minerals, 
ensuring that the Government receives an adequate return 
when the mineral resources are developed. 

Effective July 1, the mining and extractive industries, 
including petroleum and geothermal, no longer paid mining 
inspection levies directly. The 13 mining inspection positions 
around the country were integrated with the Occupational 
Safety and Health section within the Department of Labor and 
mining inspections became funded by levies paid by all 
employers (New Zealand Mining, 1998b). 

In November, the Ministry of Commerce outlined new policy 
proposals aimed at improving the investment regime in the 
minerals sector. The new regulations would make it easier for 
investors by setting out clear instructions and by being 
performance-based rather than prescriptive. The use of newer, 
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improved technology in respect of receiving permit applications 
and for paying fees and royalties also was to be considered. 

The Ministry emphasized that investment must meet acceptable 
health and safety standards, have an acceptable impact on the 
environment, and meet “Treaty of Waitangi” considerations. 

In return, the Government was offering investors clear and 
workable guidelines, royalties at either a 1% ad valorem or a 
5% accounting profits basis, and an average 6-month 
turnaround for new permit applications (Mining Journal, 
1998b). 

In midyear, L and M Mining Ltd., a subsidiary of the 
privately owned Australian company Auriferous Mining Ltd., 
began an alluvial mining operation at Glencore, the site of New 
Zealand's historic 1860's gold rush. L and M established 15- 
meter (m) deep workings in the South Otago farmlands using a 
400-metric ton floating dredge and a digger. The life of the 
1.5-km-long, 150-m-wide mine is estimated to be 2 years. L 
and M also was seeking a permit from the Southland District 
Council to mine privately owned farmland at Freshford in the 
Waikaia Valley, 45 km northwest of Gore. The site reportedly 
contains about 2,000 kilograms of gold, sufficient for a small 
mine to viably operate for up to 6 years (New Zealand Mining, 
1998c). 

The Macraes Mine, owned by Gold and Resources 
Developments NL, has been New Zealand's dominant gold 
producer since 1996, following its commencement 6 years ago 
at the Round Hill ore body. Early in 1998, mining moved from 
the Innes Mill and Round Hill areas to the Frasers operation 
and backfilling of the old areas was begun. Late in the year, 
mine development stripping was advancing on the Golden 
Point deposits. A major recovery enhancement project, being 
overseen by Australia's Minproc Ltd., was advancing at 
yearend with the installation of a pressure oxidation plant and 
flotation circuit upgrade that will boost gold recovery by the 
fourth quarter of 1999 to 8496 (Mineral Resources of New 
Zealand, 19994). 

Near yearend, Waihi Gold Mining Co. Ltd. was granted 
approval by the Environment Court for expansion of its Martha 
open pit gold mine. The expansion, beginning in March 1999, 
would increase gold production from 2,600 kilograms per year 
(kg/yr) to 3,400 kg/yr, as well as extend the mine's productive 
life for another 7 years, to about 2007. The Martha Mine is 
New Zealand's second largest gold mine. It is owned by 
Normandy Mining Ltd., 67.06% and Otter Gold Mines Ltd., 
32.94% (Mining Journal, 19982). 

The Canadian explorer Anzex Resources Ltd. was 
conducting exploratory drilling in the Longwoods platinum 
property in the Bluff Layered Complex near Invercargill in 


Southland, South Island. Anzex was exploring for platinum- 
group metals (Mining Magazine, 1999). 

Titanomagnetite-bearing iron sand is mined and 
concentrated at two projects along the western coast of North 
Island by BHP New Zealand Steel Ltd. (NZ Steel), a wholly 
owned subsidiary of Australia’s BHP Steel Mining Ltd. 
Titanomagnetite concentrate is produced by dry-mining 
(bulldozing and bucketwheel excavation) methods at Waikato- 
North Head, 50 km south of Auckland, and pumped as a slurry 
through an 18-km pipeline to NZ Steel’s integrated Glenbrook 
Steelworks for direct-reduction steelmaking. NZ Steel uses 
wet- (suction dredging) and dry-mining methods to produce an 
iron sand concentrate at its Taharoa project, 90 km farther 
south. The Taharoa concentrate, averaging about 40% 
titanomagnetite by weight, is exported exclusively to Japan in 
specially fitted slurry ore carriers loaded at a mooring buoy 
connected to shore by a 3-km slurry pipeline. The product is 
used as a Steelmaking additive and as a refractory in blast 
furnace operations. The existence of these iron sand deposits 
has been known for more than a century. But only in the late 
1960’s, when the economic recovery of their iron content by 
direct reduction was established by NZ Steel, were they usable 
in steelmaking. The steelmaking industry in New Zealand was 
established with the completion of NZ Steel’s Glenbrook 
Steelworks in 1970 (Mineral Resources of New Zealand, 
1999b). 

Coal is produced from about 60 mines in more than 40 
separate coalfields on North Island and South Island. The 
estimated resource of almost 9 billion tons of potentially 
recoverable coal is 82% lignite, mainly in Southland and Otago 
on South Island; 14% subbituminous, mainly in Waikato, 
North Island; and slightly less than 496 high-value bituminous 
coal, mainly in Westland, South Island. Production is 
dominated by Solid Energy New Zealand, a state-owned 
enterprise operated on a competitive, commercial basis 
(International Bulk Journal, 1997). 

The Maui gas-condensate field off the coast of North Island 
is the country's largest, supplying about one-third of the 
country's total energy needs. Gas production from the Maui 
operation is piped to the onshore Oaonui gas treatment plant 
where it is sold to the Crown Government under a long-term 
contract effective until 2009. The Government, in turn, sells 
the gas to the Electricity Corp. of New Zealand, which burns a 
substantial amount in the generation of electricity; to Methanex 
NZ Ltd., which owns the synthetic gasoline and methanol 
manufacturing plants; and to the Natural Gas Corp. Ltd., which 
operates the wholesale natural gas distribution system. These 
interests each receive about one-third of Maui's gas production. 
Condensate production also is piped to the Oaonui plant, where 
it is stabilized before shipment to Port Taranaki for export to 


Australian refineries. 

New Zealand's downstream mineral industry consists of two 
steel mills; an aluminum smelter; aluminum, copper, and brass 
extrusion plants; and an oil refinery, all of which primarily use 
imported raw materials. There are also three cement 
companies, each with a single plant. 
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ТАВГЕ 1 
NEW ZEALAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 e/ 
METALS 
Aluminum metal, smelter: 
Primary 269,100 273,296 283,329 r/ 310,324 r/ 307,000 
Secondary e/ 6,700 8,200 8,300 8,000 8,600 
Total e/ 275,800 281,496 291,629 r/ 318,324 r/ 315,600 
Gold, mine output, Au content kilograms 10,118 12,132 11,879 r/ 11,359 r/ 11,250 
Iron and steel: Р 
Iron sand (titaniferous magnetite), gross weight thousand tons 2,080 2,362 2,334 2,478 r/ 2,000 
Pig iron do. 563 631 650 e/ 534 500 
Steel, crude do. 766 842 680 r/ 680 r/ 700 
Lead, refinery output, secondary e/ 6,000 6,000 6,000 6,000 6,000 
Silver, mine output, Ag content kilograms 27,589 27,794 29,611 r/ 31,684 r/ 31,500 
INDUSTRIAL MINERALS 
Cement, hydraulic e/ thousand tons 900 950 974 976 950 
Clays: 
Bentonite 930 3,699 13,734 12,802 r/ 14,000 
Kaolin (pottery) 40,720 13,662 26,325 21,874 r/ 26,000 
For brick and tile 79,080 38,382 27,159 33,396 r/ 27,000 
Diatomaceous earth 2/ XX XX 16 20 e/ 20 
Lime e/ 100,000 100,000 20,16 r/3/ 20,916 г/ 3/ 20,000 
Marble 4/ XX 1,139 1,500 1,500 e/ 1,500 
Nitrogen, N content of ammonia 81,400 79,200 69,700 79,600 e/ 79,500 
Perlite 5/ ` — 1,800 1,880 4,960 r/ 5,000 
Pumice 116,840 77,054 90,571 196,687 т/ 190,000 
Salt e/ 80,000 50,000 67,000 67,000 65,000 
Sand and gravel: 
Silica sand (glass sand) 37,611 31,052 23,867 25,931 r/ 25,000 
Other industrial sand 323,083 627,671 508,950 463,438 r/ 500,000 
For roads and ballast thousand tons 10,863 16,100 15,566 r/ 15,000 e/ 15,000 
For building aggregate do. 5,219 5,126 8,069 r/ 8,000 r/ e/ 8,000 
Stone: 
Dolomite 12,939 14,212 21,718 20,000 r/e/ 20,000 
Limestone and marl: 
For agriculture thousand tons 1,564 1,300 1,457 1,316 r/ 1,500 
For cement do. 1,542 1,543 1,520 1,623 r/ 1,500 
For other industrial uses do. 355 387 461 460 r/ e/ 450 
For roads e/ 6/ do. 600 600 530 3/ 550 550 
Serpentine do. 8,680 19,308 15,714 15,000 e/ 15,000 
Dimension 18,615 25,080 27,242 28,000 r/e/ 15,000 
Rock for harbor work thousand tons 1,075 1,327 1,500 e/ 1,500 e/ 1,500 
Sulfur 2,102 - E ae E 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dioxide, liquefied e/ 10,000 10,000 10,000 10,000 10,000 
Coal: 
Bituminous thousand tons 1,265 1,570 1,672 r/ 1,500 1,500 
Subbituminous do. 1,516 1,632 1,559 r/ 1,951 r/ 2,000 
Lignite do. 252 243 249 r/ 213 r/ 250 
Total do. 3,03 3,445 X . 3480r/ 3,664 37750 
Coke 
Coke oven 1,000 e/ 1,000 e/ (7/) (7/) = 
Gashouse 7,000 e/ 8,000 e/ (7/) (7/) – 
Total 8,000 e/ 9,000 e/ (7/) (7/) – 
Gas: е/ 
Manufactured (from gasworks) thousand cubic meters 11,350 11,500 11,500 11,500 11,000 
Natural: 
Gross production million cubic meters 4,800 3/ 4,900 3/ 4,800 3/ 4,800 e/ 4,800 
Marketed production do. ___ 390 | 4 4000 3,900 X—  À 3,900 __ 3,900 
Natural gas liquids: e/ 
Liquefied petroleum gas thousand 42-gallon barrels 1,500 1,500 1,500 1,500 1,500 
Natural gasoline do. 500 500 500 500 500 
Total do. _ 2,000 2,000 2,000 2,000 2, 000 
Peat 115,488 107,703 109,982 107,041 r/ 110,000 
See footnotes at end of table. 
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TABLE 1--Continued 
NEW ZEALAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 e/ 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum: 

Crude thousand 42-gallon barrels 14,235 11,880 15,848 r/ 21,016 r/ 21,000 

Refinery products: 
Gasoline do. 14,000 e/ 13,505 12,634 r/ 13,219 г/ 14,000 
Distillate fuel oil do. 11,000 e/ 11,680 10,852 r/ 12,038 r/ 11,000 
Residual fuel oil do. 3,000 e/ 2,555 2,967 г/ 3,250 r/ 3,000 
Other do. 3,000 e/ 2,020 6,735 r/ 7,380 r/ 3,000 
Refinery fuel and losses e/ do. 2,000 8 2,000 2,000 2,000 
Total e/ do. 33,000 30,660 35,188 r/ 37,887 r/ 33,000 


e/ Estimated. r/ Revised. XX Not applicable. 

1/ Table includes data available through May 10, 1999. 

2/ Not delineated prior to 1996. 

3/ Reported figure. 

4/ Not delineated prior to 1995. 

5/ Includes zeolite beginning in 1995. 

6/ Includes dolomite beginning in 1996. 

7/ Revised to zero. 

8/ Refinery and fuel losses for 1995, 1,825,000 42-gallon barrels, are included in the output of the individual petroleum products. 
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THE MINERAL INDUSTRY OF 


PAKISTAN 


By Chin S. Kuo 


The estimated increase in the gross domestic product (GDP) 
from the previous fiscal year was 5.1%. The country had a 
current account deficit of $2.1 billion. In 1998, consumer 
prices rose 7.9% from those of 1997. The Government sought 
soft loans from friendly countries to alleviate a budget shortfall 
of $1.5 billion caused by international sanctions imposed in 
response to Pakistan’s nuclear tests. A $1.5 billion 
International Monetary Fund (IMF) loan and new loans of 
around $1 billion from the World Bank and the Asian 
Development Bank were suspended. 

The Government increased gasoline prices to generate $205 
million in revenues, but prices of diesel, fuel oil, and kerosene 
were unchanged. In the trade policy, the Government reduced 
gold import duty to encourage gold imports and offered 
incentives for jewelry exporters with duty-free import of 400 
troy ounces per year of gold. 

In November, the IMF agreed to rescue Pakistan’s shattered 
economy from default by approving a $5.5 billion bailout 
package. The country owed $32 billion to international 
creditors. The bailout package came with a number of 
conditions, including requirements that the Government 
undertake structural reforms in its banking sector, a tax 
overhaul to increase its tax base, and a program to reduce 
corruption. 

The Government wanted to merge National Refinery Ltd. 
and Pakistan State Oil Corp. under the Ministry of Petroleum 
and Natural Resources. The Ministry owed National Refinery 
$210 million for products bought for Pakistan State Oil. 

Foreign investment in Pakistan came to a standstill after the 
Government actively opposed to a power purchase from 21 
independent power producers. Total investment from these 
power producers was $4.2 billion. The Government’s action 


was driven by the imminent bankruptcy of the Water and Power 


Development Authority (WAPDA), which had debts of more 
than $1.3 billion, or 2% of GDP. WAPDA could not purchase 
power from the independent power producers. 

The Geological Survey of Pakistan completed regional 
mineral exploration for copper and gold in Balochistan. Five 
more sites consisting of 23 million metric tons (Mt) of copper 
ore were discovered in Chagai district (Metal Bulletin, 1998c). 
Two Australian companies entered joint ventures with the 
Balochistan Development Authority to explore for copper, gold, 
and zinc. One joint venture involved a total potential equity of 
$1 billion and the other was for $100 million. BHP Minerals 
Ltd. of Australia continued aerial and ground surveys in the 
area. The country lacks economic metallic resources but is in 
no short supply of industrial minerals. (See table 1.) 

Pakistan Chrome Mines Ltd.’s leases were being mined by 
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several small contractors owned by local districts to supply 
chromite ore to mineral exporters such as Syndicate Mines & 
Minerals Ltd. Three main areas in Balochistan, Muslim Bagh, 
Wad, and Kharan, and an area in the Northwest Frontier 
Province were being mined for chromite ore. Syndicate Mines 
& Minerals operates a 20,000-metric-ton-per-year (t/yr) 
beneficiation plant in Karachi and exported lump and 
concentrates to the Far East and North America. Zhob Valley 
Materials Ltd. was another chromite concentrate exporter to 
Europe. 

Saindak Metals Ltd. and China Metallurgical Construction 
Co. (CMCC) reached an agreement to restart production at the 
Saindak copper mine, 560 kilometers (km) west of Quetta, in 
Balochistan after a 2-year closure. It took 4 months to 
complete the work necessary to decommission the operation 
that began in July. The Government allocated $12.7 million to 
the project. CMCC built the bulk of the facilities for the $378 
million mine under a $194 million contract. The mine has a 
design capacity of 15,800 t/yr of copper, 1.5 t/yr of gold, and 
2.8 Uyr of silver. Resources at Saindak were estimated to be 
412 Mt at 0.4% copper (Mining Journal, 1998). Saindak 
Metals received a $33 million working capital loan from a 
consortium of ABN Amro Bank and Bank of America. 
However, the company was unable to secure the loan from the 
banks unless previous loans were cleared by the Government. 

Pakistan Steel Mills Corp. approved an exploration program 
after the Chinese offered a $2.2 million research grant. The 
Chinese started work on assessing the minable reserves 
contained in the Pachinkoh and Chigendek iron ore deposits in 
Balochistan. The deposits were reported to contain 64% to 
65% iron (Metal Bulletin, 1998b). The company also studied 
iron ore deposits at Dilband and Nokkundi in Balochistan and 
at Kirana Hills in Punjab. 

The United Nations Industrial Development Organization 
sought foreign investment in a proposed project to explore, 
evaluate, and develop an iron ore mine in Chiniot area, Jhang 
district in Punjab. The iron ore would be used mainly by 
Pakistan Steel for producing direct reduction iron pellets. The 
proposed capacity of the mine would be 250,000 t/yr of iron 
ore. Initial total cost of the investment would be $7.88 million. 
Punjab Mineral Development Corp. was responsible for 
enhancing exploration and development of mineral resources in 
Punjab Province. 

Pakistan Steel imported pig iron from Ukraine and slab from 
Kazakhstan and Ukraine that proved unusable for the blast 
furnace. The company planned to organize an international 
tender to dispose of the material or sell it locally. Pakistan 
Steel used Russian technology in building its Karachi 


steelworks. The company wanted to complete its $90 million 
“build, modernize, and restructure” program, which was 
intended to raise the capacity of crude steel from 1.1 to 1.3 
million metric tons per year (Mt/yr) with long-term goal of 
expanding to 3 Mt/yr. In 1998, production was at 60% of its 
design capacity, or 700,000 metric tons. Current steel 
consumption in Pakistan was 4 to 4.5 Mt/yr (Metal Bulletin, 
1998a). 

Metropolitan Steel Corp. resumed operation in Landhi, 
Karachi, in August after being idled for more than a year and 
was resurrected by a consortium led by National Development 
Finance Corp. of Pakistan. The reroller has a 75,000-t/yr bar 
and rod mill using billet from Pakistan Steel and a small 
sections mill. It could produce 7,000 t/yr of mild steel wire and 
9,000 t/yr of special steel wire from imported high carbon wire 
rod. 

The cement sector was experiencing falling cement prices 
and a lack of demand. The industry was facing a growing 
production surplus. In February 1998, major manufacturers 
imposed voluntary cutbacks of 30% to 40% in cement 
production. Cement producers attributed the situation to a 
100% increase in the cost of furnace oil and the emergence of 
several companies with little or no experience of producing 
cement. The Asian economic crisis also affected the industry’s 
attempts to export cement. Cement consumption within the 
housing sector accounted for 70% of total demand, which was 
less than 10 Mt/yr. 

The country’s total production capacity was 14.7 Mt/yr of 
clinker and 15.4 Mt/yr of cement. State Cement Corp. of. 
Pakistan is the largest cement manufacturer in the country with 
a capacity of 1.85 Mt/yr. Bestway Cement Ltd. was expected to 
open a new 1.04-Mt/yr facility by the end of 1998. Saadi 
Cement Ltd. would have a 1.04-Mt/yr plant due for completion 
in 1999. Cement exports were insignificant at 56,000 t/yr to 
Bangladesh. 

The Privatization Commission invited bids for a 9096 stake 
in Pak Saudi Fertilizers Ltd. The remaining 10% would be 
offered to the employees of the company. Pak Saudi Fertilizers 
is the largest urea producer in the public sector with a capacity 
of 557,000 t/yr of urea and 320,000 t/yr of ammonia. 

Mian Enterprises set up a plant in Quetta in Balochistan to 
produce high quality refractory magnesia. The plant would 
secure its ore from a number of quarries located closeby. А 
small amount of magnesite was mined in the Abbottabad 
district of the Northwest Frontier Province. 

Pakistan's reliance on oil and gas reached 80% of its primary 
energy supplies. The Government invited foreign investment 
in the oil and gas sectors and introduced production sharing 
with a number of incentives such as a royalty holiday and a « 
lower tax rate. A new policy replaced a guaranteed rate of 
return on investments in refineries with a market-related price 
mechanism linked to mean petroleum prices in Singapore. 

Shell Development Pakistan Ltd. signed a deepwater oil 
exploration license with the Government in March. The 
Government granted Tullow Pakistan and Pakistan 
Government Holdings an exploration license for the 
Nawabshah Khairpur district in Sind Province. Tullow would 
drill an exploratory well and conduct a 100 line-km seismic 
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survey during the $4 million, 3-year contract. 

The Government granted two licenses to a joint venture of 
Union Texas Pakistan Ltd. and Pakistan Government Holdings 
to explore for oil in the Zindapir block and the Nauroz Kalat 
block in Sind. The joint venture intended to invest $3.5 million 
in an exploration program with the drilling of two wells during 
an initial 3-year term. A joint venture of Union Texas 
Pakistan, Occidental Petroleum Pakistan Ltd., Oil and Gas 
Development Corp. (OGDC), and Pakistan Government 
Holdings was granted exploration rights for the Badin-II block 
in Sind. The Government also granted an oil exploration 
license for the Talagang block in Punjab to OGDC and 
Pakistan Government Holdings. The $7.1 million exploration 
program included the acquisition of 175 line-km of seismic 
data and the drilling of one well during an initial 3-year term. 

The country has gas reserves of 566 billion cubic meters. 
Work on Unocal Corp.'s 1,500-km, $1.9 billion gas pipeline 
from Turkmenistan's Daultabad Gasfield to Pakistan's Multan 
city in Punjab was proceeding and when completed in 2001, the 
pipeline would transport 42.5 million cubic meters per day 
(Mm"/d) of gas. However, the plan was put on hold 
indefinitely. Problems in arranging necessary financing and 
civil war in Afghanistan were the main reasons behind the 
decision. Delta Oil Co. of Saudi Arabia, Hyundai Corp. of the 
Republic of Korea, Inpex Ltd. of Indonesia, Itochu Corp. of 
Japan, the Turkmenistan Government, and the local Crescent 
Group are in the project. 

Mari Gas Co. found a major gas reservoir near Sukkar in 
Ghotki district in Sind Province. Reserves were estimated at up 
to 28.3 billion cubic meters (Middle East Economic Digest, 
1998c). A consortium led by BHP Petroleum of Australia 
found gas in the Dadu concession in Sind. The concession 
could hold up to 113.2 billion cubic meters of gas (Middle East 
Economic Digest, 19982). Other partners are Monument 
Resources Co., Premier Exploration Pakistan Ltd., and Pakistan 
Government Holdings. Hardy Oil & Gas Co. of the United 
Kingdom discovered gas in the Sawan field in the southwest 
Miano block in Sind Province. Reserves were estimated at 
more than 28.3 billion cubic meters (Petroleum Economist, 
1998). Partners in the venture are Hardy (3096), Pakistan 
Petroleum Limited (3096), OMV of Austria (2596), Moravske 
Naftove Doly (10%) of the Czech Republic, and the 
Government (5%). 

The Uch Gasfield was developed by OGDC at a cost of $200 
million to supply a 584-megawatt (MW) combined cycle 
powerplant with 7.1 Мт?/ of gas. The $600 million 
powerplant was capable of using the low heating-value gas 
from Uch. 

Kuwait Petroleum Corp. was interested in investing a new 
120,000-barrel-per-day (bbl/d) oil refinery and building a $700 
million oil pipeline from Karachi to Mahmood Kot in Punjab. 
Heavy Mechanical Complex signed a memorandum of 
understanding with Petroleum Refining & Petrochemical Corp. 
(Perac) for the supply of equipment worth $150 million for the 
planned Pak-Iran Refinery Co. The $1.1 billion refinery would 
be set up as a joint venture between Perac and National Iranian 
Cil Co. near Hub in Balochistan. It would process 6 Mt/yr of 
heavy Iranian crude oil. Completion was expected to be by 
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2002. Perac also planned to build ап oil refinery in the Badin 
area, in collaboration with a Korean group. The $90 million 
refinery would process 40,000 bbl/d of local crude oil. 

Pak-Arab Refinery Co.'s (Parco) $114 million, 360-km 
pipeline extension to transport petroleum products from 
Mahmood Kot to Machekay via Faisalabad was completed. 
Parco also planned to construct a $866 million oil refinery, 
which was expected to be completed by 2000. The 100,000- 
bbl/d refinery was being built by JGC Corp. of Japan. 

Marubeni Corp. of Japan won the engineering, procurement, 
and construction contract for the refinery. Export-Import Bank 
of Japan provided $360 million and a consortium of four banks 
provided $240 million to complete a $600 million loan. A 
letter of intent was issued by the Government to Asia Petroleum 
Ltd. of Pakistan for the construction of a 840-km, $500 million 
pipeline to transport diesel from Karachi to Mahmood Kot on a 
build-own-operate basis (Middle East Economic Digest, 
1998b). A joint venture of the local Zeeshan and Gulf 
Interstate Energy Services was awarded an engineering and 
design contract. The project was expected to come on-line by 
late 2000. 

The completion of Parco's refinery would add 73,000 t/yr of 
liquefied petroleum gas (LPG) by the end of 2000 and the 
completion of a gas extraction plant by Parco would add 
146,000 t/yr to the country's total LPG production capacity of 
400,000 t/yr during the next 5 years. Domestic LPG 
consumption was estimated to be 250,000 t/yr, which was only 
1% of total energy needs. 

The Government's policy reviews and changes in the power 
sector were hindering foreign investment. Liberal policy in the 
past had enabled AES Corp. of the United States to start up two 
power projects. The Government also raised the tariff on power 
supplied by state-owned utilities by 1296 and intended to 
privatize WAPDA and Karachi Electricity Supply Corp. 
(KESC). The Asian Development Bank and the World Bank 
pledged funding for restructuring of WAPDA. The U.S. 
Export-Import Bank would provide a $292.8 million loan to 
support the purchase of U.S. power machinery by two private 
powerplants in Balochistan and Punjab Provinces. 

The Government offered a four-point formula to private 
power producers to reduce their tariffs by 20% to 25%, get 
payments from state-owned agencies rescheduled, and push 
back the completion date of their power projects. The 
Government would get their loans rescheduled from foreign 
donors. Six of 21 independent private power producers agreed 
to lower their tariffs from 6.5 cents to 4 cents per kilowatt hour. 
Hub Power Co. filed an appeal in the international court 
against the Government and WAPDA over tariff reduction and 
a power purchase agreement. The company operates the $1.5 
billion, 1,292-MW capacity powerplant near Karachi. 
Habibullah Coastal Power Co. and Saba Power Co. Ltd., both 
affiliated with Coastal Power Co. of the United States, received 
notices of intent by the Government to terminate their projects 
in Pakistan that had not renegotiated their existing contracts to 
lower the tariffs. AES Lal Pir Ltd., which operates a 351-MW 
oil-fired thermal powerplant in Punjab, and AES PakGen Co., 
which operates a 344-MW thermal powerplant nearby, also 
received notices of intent. 
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Under a new power policy, the Government would offer local 
coal reserves and hydroelectric resources to international 
private investors to set up power utilities. It withdrew all 
concessions available on the import of power generating 
machinery. Projects would be set up on build-own-operate- 
transfer basis. The Government would identify sites and 
conduct a feasibility study before offering the project for an 
international bidding to determine tariffs. It would guarantee 
all contractual obligations and extend specified political risk 
guarantee for all these projects. There would be no restriction 
on repatriation of equity and dividends. 

The country's major power companies continued to delay 
payment to oil and gas suppliers and reached a breach of $2 
billion debt in July. WAPDA and KESC accounted for $1.05 
billion and three state-owned gas companies sought to 
terminate supplies to WAPDA and KESC. Losses and 
inefficiency at WAPDA and KESC also hurt state-owned oil 
exploration and marketing companies. The oil marketing 
company was in turn indebted to three oil refineries and 
OGDC. 

The Government canceled a power purchase contract with 
BC Hydro's Southern Electric Power Co., which owns the $112 
million Raiwind private power project in Punjab, over 
electricity rates. Pakistan produced only 5,594 MW of 
electricity against the production capacity of 11,338 MW, 
creating power outages in 1998. 

Synergies Energy Development Inc. planned to build a $1.4 
billion, 750-MW hydroelectric powerplant in Kashmir. The 
project could be ready in 5 years and the company would retain 
control of the project for 20 years after it became operational. 
The Government was to invite bids for 20 hydroelectric projects 
with a total capacity of 3,000 MW. Pakistan's hydroelectric 
potential was reported to be around 25,000 MW (Journal of 
Commerce, 1998). 

The development of a 969-MW hydroelectric powerplant on 
a build-operate-transfer basis at Chattar Kalas in Kashmir 
would include a dam, a reservoir, and tunnel. Norconsult and 
Norplan, both of Norway, conducted feasibility and 
environmental impact studies for the project. 

The Government was in the process of finalizing plans to sell 
up to 2,000 MW of power produced by private power producers 
to India. Two sites, Lahore and Sind Province, were being 
considered for connecting the two countries' grids. Pakistan 
has a total generating capacity of around 19,450 MW. 
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ТАВГЕ 1 
PAKISTAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1994 195 1996 199] 19% _ 
METALS 

Aluminum, bauxite, gross weight 4,570 3,057 4,056 4,934 r/ 4,954 
Antimony оге: 

Gross weight a 40 e/ ES = Е 

Sb content e/ - 6 3/ m = = 
Chromium, chromite: 

Gross weight 6,240 17,000 e/ 27,987 23,763 r/ 8,885 

Cr content 2,810 e/ 7,650 e/ 12,594 10,693 r/ 3,998 
Iron and steel: 

Pig iron e/ thousand tons 1,045 3/ 1,100 1,500 1,400 1,500 

Steel, crude do. 344 409 416 479 r/ 494 
Lead, refined, secondary e/ 3,000 2,500 2,000 2,000 2,000 

INDUSTRIAL MINERALS 

Abrasives, natural, emery 178 132 135 150 e/ 150 e/ 
Barite 20,320 15,360 18,582 23,390 r/ 20,657 
Cement, hydraulic thousand tons 8,100 8,586 8,900 e/ 9,001 r/ 8,901 
Chalk 5,597 7,170 6,545 5,350 r/ 4,337 
Clays: 

Bentonite 11,180 5,759 15,290 16,450 r/ 14,196 

Fire clay 133,643 139,548 122,936 111,145 r/ 66,672 

Fuller's earth 15,335 12,862 13,415 12,307 r/ 14,659 

Kaolin (china clay) 47,894 30,746 54,860 66,235 r/ 70,777 

Other 647,324 198,199 200,525 200,000 e/ 200,000 e/ 
Feldspar 15,335 21,163 32,572 25,169 r/ 31,191 
Fluorspar 13,351 2,753 363 1,050 r/ 1,000 e/ 
Gypsum, crude 607,279 313,868 503,915 464,942 r/ 243,978 
Magnesite, crude 4,464 16,891 3,202 4,057 r/ 3,157 
Nitrogen, N content of ammonia 1,505,100 1,492,500 1,606,200 1,548,600 1,797,200 
Phosphate rock: 

Gross weight 15,042 10,460 10,000 e/ 11,045 r/ 11,000 e/ 
P205 content e/ 2,560 1,780 1,700 1,880 r/ 1,870 
Pigments, mineral, natural, ocher e/ 6,000 6,000 6,100 2,600 r/ 3,180 3/ 

Salt: 
Rock thousand tons 847 935 940 e/ 1,042 r/ 1,038 
Marine do. 13 17 18 e/ 19 r/ 15 
Total do. 860 952 958 e/ 1,061 r/ 1,053 
Sand: 
Bajri and common 490,623 175,572 166,380 170,000 e/ 175,000 e/ 
Glass e/ 170,000 170,000 165,000 165,000 122,000 3/ 
Sodium compounds, n.e.s.: , 
Caustic soda 93,600 100,000 e/ 108,900 263,300 r/ 216,000 
Soda ash, manufactured e/ 184,636 3/ 200,000 215,400 34 220,000 220,000 
Stone: 
Aragonite and marble 389,741 471,761 571,765 314,309 r/ 354,818 
Dolomite 225,697 198,051 161,754 176,096 r/ 99,741 
Limestone thousand tons 9,096 9,769 14,870 9,016 r/ 8,749 
Other (reported as "ordinary stone") e/ do. 4 3 6 3/ 7 10 15 
Strontium minerals, celestite 2,320 1,625 2,500 e/ 3,000 r/ e/ 598 
Sulfur: = MM 
Native 545 195 200 e/ 150 e/ 100 e/ 
Byproduct, all sources 27,000 e/ 27,000 e/ 27,000 e/ 22,002 r/ 18,988 
Total e/ 27,500 27,200 27,200 22,200 r/ 19,100 
Talc and related materials, soapstone 37,151 35,043 34,095 45,414 r/ 48,927 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 3,082 2,997 3,345 3,102 r/ 3,164 
Coke do. 701 720 735 720 e/ 850 
Gas, natural: e/ 
Gross production million cubic feet 590,000 595,000 598,000 600,000 714,142 3/ 
Marketed production (sales) do. 500,000 500,000 500,000 500,000 600,000 
Natural gas liquids e/ thousand 42-gallon barrels 1,080 r/ 1,800 r/ 1,080 r/ 1,080 r/ 1,080 
Petroleum: 
Crude e/ do. 22,000 23,000 23,500 24,000 16,885 3/ 
See footnotes at end of table. 
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TABLE 1--Continued 
PAKISTAN: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1994 1995 1996 1997 1998 
INERAL FUELS AND RELATED MATERIALS--Continued 


Petroleum--Continued: 
Refinery products: e/ 


Gasoline thousand 42-gallon barrels 7,400 7,500 8,760 r/ 3/ 8,800 r/ 8,900 
Jet fuel do. 4,500 4,500 4,748 r/ 3/ 4,600 4,700 
Kerosene do. 3,300 3,300 4,015 r/ 3/ 4,000 r/ 4,000 
Distillate fuel oil do. 13,800 14,000 12,775 r/ 34. 13,000 r/ 13,500 
Residual fuel oil do. 12,400 12,500 13,505 r/3/ 13,500 r/ 13,600 
Lubricants do. 1,300 1,300 1,400 1,400 1,400 
Other do. 4,300 4,300 5,110 т/ Y 5,100 r/ 5,000 

Total do. 47,000 47,400 50,310 r/ 50,400 r/ 51,100 


e/ Estimated. r/ Revised. 


1/ Estimated data are rounded to three significant digits; may not add to totals shown. 
2/ Table includes data available through June 24, 1999. 
3/ Reported figure. | 
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THE MINERAL INDUSTRY OF 


PAPUA NEW GUINEA 


By Travis Q. Lyday 


The mineral industry in the Independent State of Papua New 
Guinea remains the cornerstone of the country’s economy, as it 
has since 1972 when the large Panguna porphyry copper-gold- 
silver mine on Bougainville Island in North Solomons Province 
concluded its first full year of production. The country’s 
mining operations range from primitive gold panning and 
sluicing by individuals and small gold-mining companies to 
large, modern, mechanized copper and gold open pit and 
underground operations. 

At yearend, four major metal mines (Lihir, New Ireland 
Province; Misima, Milne Bay Province; Ok Tedi, Western 
Province; and Porgera, Enga Province) and one minor gold 
mine (Tolukuma, Central Province) were operating. The 
petroleum sector included the Hides Natural Gas Project in 
Southern Province and the Gobe, Kutubu, and Moran oil- and 
gasfields in the southern highlands region. These facilities 
produced virtually all the country’s mineral production, 
excluding minor amounts of alluvial gold by individual panners, 
clays, sand and gravel, and stone used for construction 
purposes. 

The mining and petroleum sectors contributed an estimated 
25% to the country’s gross domestic product, approximately 
70% of export revenue, and 75% of taxation and mining royalty 
revenue (PNG Resources, 1998b). In addition to this direct 
contribution to the economy of Papua New Guinea, the mining 
and petroleum sectors also contributed intangibly to the 
economy through interdependence with the construction and 
service sectors, providing people with employment and training 
in technical skills, and contributing to the funding of health, 
education, and community infrastructure and development 
programs. 

Mining and petroleum exploration and development in Papua 
New Guinea are regulated by the Mining and Petroleum Acts of 
1992. The Mining Act details the types of mining tenements 
available; the making of mining development contracts; 
payments of rents, fees, and royalties; registration of interests 
and dealings in tenements; and compensating the occupiers of 
affected lands. The principal mining tenements for large-scale 
operations under the Mining Act are exploration licenses and 
special mining leases. There also are mining leases and alluvial 
mining leases for smaller scale development, as well as 
ancillary tenements, such as leases for mining easements. An 
exploration license confers the exclusive right to explore for 
certain minerals within a defined area. The special mining lease 
gives tenure to carry out construction and operations for the 
mining of a large mineral deposit. These leases are dependent 
on the negotiation and signing of a mining development 
contract with the Government, the approval by the Minister for 
Mining and Petroleum of a proposal for development, and 
reaching agreement for appropriate compensation with the 
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indigenous people who occupy the land. The holder of a 
mining lease or special mining lease is entitled to conduct 
mining operations and owns all minerals lawfully extracted. 

The Petroleum Act deals with the types of petroleum licenses 
available, registration of interests and dealings in tenements, 
compensation for owners and occupiers of affected lands, and 
payments of rents, fees, and royalties. Three types of tenements 
may be issued under the Petroleum Act, namely licenses for 
petroleum prospecting, petroleum development, and pipelines. 
Petroleum-prospecting licenses confer the exclusive right to 
explore for petroleum, but the holder is required to enter into a 
further agreement with the Government regarding exploration 
and development within the license area. Petroleum- 
development licenses give tenure to recover and own the 
petroleum and to construct and operate all necessary facilities. 
Pipeline licenses confer the authority to construct and operate a 
pipeline system and related facilities. 

The Department of Environment and Conservation is the 
Government agency responsible for environmental protection 
and conservation of Papua New Guinea's diverse natural 
environment and serves as the regulatory and monitoring 
agency for the extraction of all mineral resources in the country. 

Since the closure of Bougainville Copper Ltd.'s (BCL) 
Panguna Mine on Bougainville Island in North Solomons 
Province a decade ago, all the country's copper production has 
come from the Ok Tedi Mine on Mount Fubilan in the Star 
Mountains of Western Province, 18 kilometers (km) east of the 
border with the Indonesian Province of Irian Jaya. Copper 
production at the Ok Tedi Mine commenced early in 1987. Ore 
processing averages approximately 30 million metric tons per 
year. Estimated recoverable proved and probable reserves on 
May 31, 1998, were 344 million metric tons (Mt) at an average 
grade of 0.88% copper and 0.92 grams per metric ton (g/t) gold. 
The contained product is estimated to be 2.1 Mt of copper and 
192,800 kilograms (kg) of gold. The mining lease was granted 
in 1981 for 21 years with right of renewal for an additional 21- 
year period. In 1998, capacity was approximately 190,000 
metric tons per year (t/yr) of copper (Broken Hill Pty. Co. Ltd., 
1998, p. 26-27), down from the normal 210,000 t/yr owing to 
adverse El Nino-related weather conditions that caused a severe 
drought during 1997 and the early months of 1998. The 
drought caused low water levels in the Fly River, disrupting 
barge movement between the loading port at Kiunga in the 
upper Fly River and the silo ship Karabi. The Karabi 
functioned as a storage and transshipment facility moored off 
Umuda Island, 850 km downstream at the river's mouth in the 
Gulf of Papua. The force majeure declared on deliveries of 
copper in September 1997 was not lifted until April 14, 1998 
(Mining Journal, 1998a). In midyear, BHP Copper laid off 
almost 10% of its staff, or 172 of its employees, citing the 


drought as well as low world copper prices as the causes 
(Engineering and Mining Journal, 1998). Copper prices 
remained at their lowest levels in 10 years (Mining Engineering, 
1998). 

In early December, BHP Ltd. closed its exploration office in 
Port Moresby and ceased all its exploration activities in Papua 
New Guinea. The decision to close was a result of corporate 
restructuring and reduction of exploration budgets (Mining 
Magazine, 1998). 

BCL produced copper concentrate containing gold and silver 
from its mine at Panguna from 1972 until operations were 
suspended on May 15, 1989, owing to militant activity 
necessitating BCL to withdraw its personnel early in 1990. In 
January 1998, after several failed early efforts at peace and 
several successful meetings in 1997, a truce was brokered in 
Christchurch, New Zealand, between Papua New Guinea’s 
central authorities, local authorities, and the rebellious militants. 
On April 30, 1998, an agreement was signed by all sides calling 
for a “permanent and irrevocable” cease-fire starting at 
midnight (Far Eastern Economic Review, 1998). 

Although the peace process continued positively and was 
further encouraged by the United Nations agreeing to deploy a 
small observer mission to Bougainville, BCL remained 
pessimistic about the condition of its abandoned Panguna Mine 
site and equipment. Although BCL believes it may not regain 
access to the mine site for some time, where it already has 
gained access, such as the power station at Loholo and facilities 
in the Arawa area, considerable deterioration has been 
confirmed. BCL also believes if that situation is repeated at the 
mine site, little, if any, of its assets would be suited to renewal 
of operations, especially if the low world prices for copper and 
gold continued (Bougainville Copper Ltd., 1998, p. 3). 

In February, Cyprus Climax Metals Co. of the United States 
entered into an agreement with Australia’s Highlands Pacific 
Ltd. whereby Cyprus Climax will acquire a 75% interest in 
Highlands Pacific’s 86% share in the Frieda River copper-gold 
project and take over as manager of the project. The Japanese 
consortium OMRD Frieda Co. Ltd. holds the remaining 14% in 
the project. The Frieda River prospect straddles the border of 
Papua New Guinea’s East Sepik and West Sepik Provinces in 
the northeast corner of the country. Ifthe feasibility study 
scheduled to be completed by December 2000 confirms 
expectations, the resulting mine would be larger than the giant 
Ok Tedi Mine. The prefeasibility study done for the site in 
1996 estimated potential annual production of 220,000 metric 
tons (t) copper and 10,000 kg gold (U.S. Embassy, Port 
Moresby, Papua New Guinea, 1998). 

In September, the Republic of Korea’s Young Poon Mining 
and Construction Co. began development of the Kuta gold mine 
near Mount Hagen in Central Highlands Province. Initial 
production was scheduled for yearend 1998, and full production 
was to be attained by yearend 1999. The mineralization is 
estimated to contain approximately 195 t of recoverable gold 
(Mining Journal, 1998c). 

The Lihir gold deposit on Lihir Island is about 700 km 
northeast of the capital city of Port Moresby. It is one of the 
largest gold deposits in the world with reserves of more than 
373 t of gold. With present reserves and processing capacity, 
mining will be conducted for another 13 years, during which the 
higher grade ore will be fed directly to the processing plant and 
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the lower grade ore will be stockpiled. The stockpiled ore will 
be processed during the following 17 years, or a total projected 
mine life of 30 years (Vengold Inc., 1998, p. 4-7). 

After bringing the Lihir gold mine into production smoothly 
and well ahead of schedule in 1997, Lihir Gold Ltd.’s first full 
year of production turned out to be a difficult one. A low gold 
price was a backdrop for operational problems that significantly 
affected output and financial performance. In the first semester 
of 1998, the chief operational problem concerned interruptions 
to the 1,450-metric-ton-per-day (t/d) Linde oxygen plant that 
caused abnormal downtime. Later in the year, modifications 
were required to the brick linings of the three autoclaves that 
caused their being off-line for most of the second semester. 
Lihir Gold processed a total of 2.064 Mt of sulfide ore and 
288,000 t of oxide ore during 1998, producing 16,168 kg of 
gold in bullion, 2096 lower than planned. Production of gold 
for 1999 was forecast to be 21,775 kg (Lihir Gold Ltd., 1998, p. 
7). 

The Misima open pit gold and silver mine is located on 
Misima Island in the D'Entrecasteaux Islands group, Milne Bay 
Province, approximately 240 km southeast of the Papua New 
Guinea mainland. Production of gold in 1998 was 5,780 kg, 
1396 below that of 1997 and 4% below the production forecast. 
In contrast, silver production for the year, 18,120 kg, exceeded 
the projected production of 12,130 kg by 4996. The shortfall in 
gold production was attributed to lower ore grades from the 
East Umuna pit and lower throughput owing to maintenance 
downtime of the semiautogenous grinding mill (Orogen 
Minerals Ltd., 1998, p. 28). 

In the third quarter, the U.K. Government's Commonwealth 
Development Corp. and Aurora Gold Ltd. of Australia jointly 
bought the Morobe gold project in Morobe Province from the 
administrator of the assets of Australian Gold Fields NL (AGF). 
AGF appointed a voluntary administrator in March (Mining 
Journal, 1998b). The Morobe project consists of the former 
gold mines Hidden Valley and Wau, along with several adjacent 
prospects, containing inferred resources of 155 t gold and 1.9 
Mt silver. The purchase price was $14.4 million (South Sea 
Digest, 1998a). 

Based on data generated to September 30, 1998, a resource 
estimate was calculated at yearend for the Mount Kare gold 
prospect. Indicated and inferred resources were 20.4 Mt at a 
grade of 5.6 g/t gold and 28.7 g/t silver, ata 1 g/t cutoff and no 
grade cutting (Mining Magazine, 1999). The prospect is owned 
by Canada’s Madison Enterprises Corp., 65%, in joint venture 
with Matu Mining Pty. Ltd., 25%. The remaining 10% interest 
is owned by the traditional landowners, held by the landowner 
company Kare-Puga Development Corp., the company that 
holds the special mining lease for hard-rock gold at Mount Kare 
(Mining Journal, 1997). The prospect is 18 km southwest of the 
huge Porgera Mine. 

Production at the large Porgera open pit gold mine, 250 km 
west of Mount Hagen, returned to near normal operating levels 
early in 1998 after recovering from the El Nino-caused drought 
that significantly reduced production in 1997. Throughput in 
the processing plant increased from an average 12,000 t/d in 
1997 to 15,750 t/d in 1998 (Metal Bulletin, 1999). Production 
for the year was 22,606 kg of gold, aided by a 6% rise in 
production during the December quarter (South Sea Digest, 
1999). Gold production exceeded the projection for 1998, the 
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first full year of production solely from the open pit, by 64%, 
but exceeded that of 1997 by only 2%. Mining occurred at the 
increased rate of 210,000 t/d. By yearend, an average gold 
recovery rate of 75% was achieved, versus the average rate in 
1997 of 73%, owing to modifications within the processing 
plant. These included an upgrade of the 310-t/d oxygen plant, 
installation of a gravity gold cleanup circuit and expansion of 
the flotation circuit. Commissioning of the Waile Creek Rubber 
Dam was completed, which increased Porgera’s process water 
reservoir capacity by approximately 100% in contained volume. 
The additional storage capacity should greatly reduce 
interruptions to operations caused by prolonged drought 
conditions such as occurred in 1997 (Orogen Minerals Ltd., 
1998, p. 24). 

Toward yearend, Dome Resources NL was close to 
commissioning underground development at its Tolukuma gold 
mine, 100 km north of Port Moresby. Dome Resources had 
been concentrating on drive development to the outer limits of 
its ore reserve blocks. Electrification of the underground 
workings and connection to the mine’s power grid were 
scheduled to be carried out in the first quarter, 1999 (South Sea 
Digest, 1998b). 

Highlands Pacific expected to proceed with its $1.33 billion 
Ramu nickel-cobalt joint-venture project by the second semester 
of 1999 following completion of the feasibility study that 
confirmed the low cost of the huge project. The bankable 
feasibility study, prepared by Fluor Daniel and H.A. Simmons, 
estimated cash operating costs for the project will average $3.00 
per kilogram nickel and just $0.90 per kilogram after cobalt 
credits, assuming a cobalt price of $22.00 per kilogram. The 
manager of the project, Highlands Pacific, holds a 65% share 
with Australian copper producer Nord Pacific Ltd., which holds 
the remaining 35% interest. Following the granting of the 
special mining lease, the Government will have the right to 
acquire a 30% participating interest in the project for 
reimbursement of sunk costs. The project, located in Ramu 
River Province near the port city of Madang, will have an 
estimated capital cost of $788 million, which will cover all 
mine, processing, and infrastructure up to mechanical 
completion of the project. The mine will produce 33,000 t/yr of 
nickel cathode and 3,200 t/yr of cobalt as pure cobalt sulfate 
from reserves estimated to be sufficient to support a 20-year 
mine life. First metal production was expected by the end of 
2001 (Pacific Islands Monthly, 1998). Highlands Pacific was 
intending to use high pressure leaching to recover the nickel, a 
proposed process similar to, but not the same as, those being 
commissioned at the laterite nickel mines in Western 
Australia—Bulong, Cawse, and Murrin Murrin (Metal Bulletin, 
1998). 

The Kutubu Oilfield in Southern Highlands Province, 480 km 
northwest of Port Moresby, was Papua New Guinea’s first 
successful oilfield. The Kutubu Oilfield, consisting of a number 
of producing wells, is comprised of the Agogo and the lagifu- 
Hedinia fields. Production in 1998 was 18.9 million barrels 
(Mbb1l) of oil, about 32% lower than that of 1997 owing to 
natural field decline and increasing gas production. All 
production is transported to a marine loading terminal in the 
Gulf of Papua by pipeline for export, mainly to the Asian and 
Australian markets. Oil was first produced from the Kutubu 


THE MINERAL INDUSTRY OF PAPUA NEW GUINEA—1998 


Oilfield in June 1992 (Orogen Minerals Ltd., 1998, p. 12). 

Construction of the infrastructure and production facilities for 
the Gobe Oilfield, Papua New Guinea’s second petroleum field, 
was completed ahead of schedule and under budget early in 
1998. The Gobe Oilfield is about 500 km northwest of Port 
Moresby, straddles the Gulf Province-Southern Highlands 
Province border, and comprises two fields, the Gobe Main and 
the SE Gobe, that are about 5 km apart. The first crude oil 
flowed from Gobe Main on March 9 and from SE Gobe on 
April 17. Production for the year from Gobe Main was 7.11 
Mbbl of oil and SE Собе produced 3.57 Mbbl of oil (Orogen 
Minerals Ltd., 1998, p. 14.) 

The Moran Oilfield in Southern Highlands Province was 
discovered in 1996. In 1998, the field continued to be evaluated 
to assess its viability for full development. A conceptual study 
to identify an appropriate development strategy was completed 
in November and initial engineering work was begun (Orogen 
Minerals Ltd., 1998, p. 16). 

The Chevron Asiatic Ltd.-led group working on the $2.5 
billion (Orogen Minerals Ltd., 1998, p. 5), 2,600-km proposal 
to pipe natural gas from the Papua New Guinea highlands to the 
central east coast of Queensland, Australia, continued to be 
assessed as to its feasibility during the year (Petroleum Gazette, 
1999). When completed, the project would transport natural gas 
from Papua New Guinean gasfields into Northern Queensland 
via the Torres Strait, down the Cape York Peninsula to the port 
city of Townsville and then on to the industrial city of 
Gladstone. Planning of the project at yearend included gas 
wells and associated infrastructure at the Gobe, Kutubu, and, 
possibly, Hides oil and gasfields; a wet gas pipeline following 
the route of the existing oil pipeline from the oil and gasfields to 
a processing facility off the southern coast in the Gulf of Papua 
that will separate the wet gas into its component product 
streams; and a dry gas pipeline extending to the Queensland 
markets. In the third quarter, the consortium of Australian Gas 
Light Co. and Malaysia's Petronas was contracted to develop 
the Australian part of the project. Construction was to start in 
April 1999 (Petroleum Economist, 1998). 

Enron Papua New Guinea Ltd., a subsidiary of Enron Corp. 
of the United States, announced in the final quarter of the year 
that it was terminating its joint-venture agreement in the oil 
refinery proposed to be constructed near Port Moresby (PNG 
Resources, 19982). If constructed, the new refinery would be 
Papua New Guinea's first oil refinery. 

All the country's petroleum production was exported from the 
marine export terminal in the Gulf of Papua and sold to 
refineries in Australia, Japan, and Southeast Asia. Very little of 
the natural gas produced in the process of recovering oil in 
Papua New Guinea has been used commercially or flared. The 
vast majority of the gas has been recompressed and reinjected 
into the oil wells for recovery at a later date (Orogen Minerals 
Ltd., 1998, p. 18). A small amount of gas from the Hides 
Gasfield is used at the Porgera Mine. Papua New Guinea has a 
small topping refinery, the Iagifu Ridge Refinery, 200 meters 
above Lake Kutubu in Southern Highlands Province that 
produces a small quantity of aviation and diesel fuels from 
condensate for sale within the country and in conjunction with 
the Kutubu project itself. 
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Fax: +675 211 360 
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ТАВГЕ 1 
PAPUA NEW GUINEA: PRODUCTION OF MINERAL COMMODITIES 1/ 


Commodity 2/ 1994 1995 1996 1997 e/ 1998 e/ 
Copper, mine output, Cu content metric tons 209,329 212,737 168,024 111,200 190,000 
Gold, mine output, Au content kilograms 59,286 53,405 51,119 49,900 58,500 
Gas, natural million cubic meters 1,757 1,832 1,990 2,100 2,300 
Natural gas liquids 42-gallon barrels 73,100 77,000 110,800 116,000 120,000 
Petroleum, crude thousand 42-gallon barrels 44,008 33,624 38,641 27,850 т/ 3/ 29,600 


Silver, mine output, Ag content kilograms 77,758 68,306 58,131 49,500 51,600 


e/ Estimated. r/ Revised. | 
1/ Table includes data available through May 26, 1999. 


2/ In addition to the commodities listed, cement and crude construction materials (common clays, sand and gravel, and stone) are produced, but output is not reported 
quantitatively, and available general informationis inadequate to make reliable estimates. 


3/ Reported figure. 
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PAPUA NEW GUINEA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Metric tons unless otherwise specified) 


Major operating companies р 
and major equity owners 


Gold 


PNG-Halla Cement Pty. Ltd. (Halla Cement Corp. of 
the Republic of South Korea, 50%; State of Papua New 
Guinea, 50%) 

Ok Tedi Mining Ltd., operator [BHP Copper, managing 
shareholder, 52.6%; Mineral Resources Development Co. 
(State of Papua New Guinea), 30%; and Inmet Mining Corp. 
of Canada, 17.4%] _ Е p i | 

Bougainville Copper Ltd., operator and manager. [Rio Tinto 
Ltd., 53.6%; public shareholders, 27.3%; and Mineral 
Resources Development Co. (State of Papua New Guinea), 
19.1%] 


Location of = 
| main facilities 
Lae, Morobe Province 


Lihir Gold Ltd. [Southern Gold (Bahamas) Ltd., a 75-25 joint - 


venture between Rio Tinto Ltd. and Vengold Inc., 22.8796; 
Niugini Mining Ltd., 17.1596; Mineral Resources Lihir Pty. 
Ltd. (State of Papua New Guinea trust for the people of Lihir 
Island), 10.3496; Orogen Minerals Ltd. (state-controlled 

corporation), 6.81%; Vengold Inc., 3.7%; and other public 
Shares, 39.13% — — —  — И | 

Misima Mines Pty. Ltd., operator and manager [Placer 

Niugini Ltd., 80%; Orogen Minerals Ltd. (state-controlled 
corporation), 20%] 


Oakland Pty. Ltd., operator and manager, 90%, and Kare- 


Puga Development Corp. (local landowner group), 10% 


w | 


Madison Enterprises Corp. (Canada), manager , 65%; Mau 


Mining Pty. Ltd., 25%; and Kare-Puga Development Corp. 
(local landowner group), 10% 


Ok Tedi Mine, Mount Fubilan, 
Westem Province 


| Panguna Mine, Bougainville 


Island, North Solomons Province 
1/ 


_ Lihir project, Lihir Island, New 


Ireland Province 


Misima Mine, Misima Island, Milne 


Bay Province 


- Mount Kare alluvial deposit, 18 
kilometers southwest of the 
_Porgera Mine, Enga Province 


Mount Kare hardrock deposit, 18 
kilometers southwest of the 
Porgera Mine, Enga Province 


_ Ok Tedi Mining Ltd., operator [BHP Copper, managing 


shareholder, 52.6%; Mineral Resources Development Co. 
(State of Papua New Guinea), 30%; and Inmet Mining Corp. 
of Canada, 17.4%] 


Bougainville Copper Ltd., operator and manager [Rio Tinto 
Ltd., 53.6%; public shareholders, 27.3%; and Mineral 
Resources Development Co. (State of Papua New Guinea), 


19.1%] 


Ok Tedi Mine, Mount Fubilan, 
Westem Province 


| Раприпа Mine, Bougainville Island, | 


North Solomons Province 1/ 


Do. 


Silver 


Natural gas І Е | 
thousand cubic meters per day 


Petroleum 
thousand 42-gallon barrels per day 


~ Placer Niugini Ltd., operator [Highlands Gold Ltd., 2596; — 


Placer Pacific Ltd., 2596; Goldfields Ltd., 25%, Orogen 
Minerals (state-controlled corporation), 15%, and (Minerals 
Resources Porgera Pty. Ltd. (State of Papua New Guinea), 
51%; Mineral Resources Porgera Pty. Ltd. (Porgera land- 
owner group and Enga Provincial Government), 49%], 10% 


Porgera Mine, 130 kilometers west of 
Mount Hagen, Enga Province 


Clayfield Pty. Ltd., operator and manager (Dome Resources 
NL, 10096) 


Tolukuma Mine, 100 kilometers north о! 
Port Moresby, Central Province 


Misima Mines Pty. Ltd., operator and manager [Placer 
Niugini Ltd., 80%; Orogen Minerals Ltd. (state-controlled 
corporation), 20%] 


Misima Mine, Misima Island, Milne 
Bay Province 


BP Petroleum Development Ltd., operator and manager, 
92.5%, and Oil Search Ltd., 7.5% m 

Chevron Niugini Pty. Ltd., operator and manager, 19.38%; 
BP Petroleum Development, 19.38%; Mobile Exploration 
and Producing Australia Pty. Ltd., 16.46%; BHP Petroleum 
(PNG) Inc., 9.69%; Oil Search Ltd., 7.75%; Mineral 
Resources Development Co. (State of Papua New Guinea), 
6.75%; Merlin Pacific Petroleum Co., 4.84%; Orogen 


Minerals Ltd. (state-controlled corporation), 15.75% —__ 


See footnotes at end of table. 
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do. 


Chevron Niugini Pty. Ltd., operator and manager, 19.37596; 
BP Australia Ltd., 19.375960; Orogen Minerals Ltd. (state- 
controlled corporation), 15.75; Mobile Exploration and 
Producing Australia Pty. Ltd., 11.612960; BHP Petroleum 
(PNG) Inc., 9.688%; Oil Search Ltd., 7.762%; Petroleum 
Resources (Kutubu) Pty. Ltd., 6.75; Merlin (JPP) Petroleum 
Co., 4.844%; and Merlin Pacific Oil Co. NL, 4.844% 


THE MINERAL INDUSTRY OF PAPUA NEW GUINEA—1998 


Hides Gasfield, Southern Highlands 

_ Province — — 1 1 

Kutubu Oilfield (Agogo, lagifu- 
Hedinia, and Usano Fields), in 
Southern Highlands Province 


Moran Oilfield, Southern Highlands 


Province 2/ 


_ Annual 
| capacity e 


500 


190 — 


180 


20 


10 


30 


425 


50 


15 


TABLE 2--Continued 
PAPUA NEW GUINEA: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity ee fe ee апа major equity owners —<ć =< — main facilities capacity e/ 
Petroleum--Continued: Chevron Niugini Pty. Ltd., operator and manager, 19.37%; Oil South East Gobe Oilfield, Gulf and 10 
thousand 42-gallon barrels per day Search Ltd., 27.14%; Orogen Minerals Ltd. (state-controlled Southern Highlands Provinces 


corporation), 20.5%; Mobile Exploration and Producing 
Australia Pty. Ltd., 16.46%; BHP Petroleum (PNG) Inc., 
9.69%; Merlin Pacific Petroleum Co., 4.84%; and Mineral 
Resources Development Co. (State of Papua New Guinea), 


2.00% 
Do. do. Chevron Niugini Pty. Ltd., operator and manager, 10.6696; Oil Gobe Main Oilfield, Southern — 10 
Search Ltd., 21.9096; Orogen Minerals Ltd. (state-controlled Highlands Province 


corporation), 20.5%; Southern Highlands Petroleum Ltd., 
17.61%; Mobile Exploration and Producing Pty. Ltd., 9.05%; 
Mount Isa Mines Ltd., 6.98%; BHP Petroleum (PNG) Inc., 
5.33%; Merlin Pacific Petroleum Co., 2.66%; Cue Energy, 
2.44%; Mineral Resources Development Co. (State of Papua 
New Guinea), 2.0096; and Mountains West Exploration 

Inc., 0.87% 


e/ Estimated. 
1/ Closed since May 1989 because of civil unrest. 
2/ Under development for probable 1999 commissioning. 
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THE MINERAL INDUSTRY OF 


THE PHILIPPINES 


By Travis Q. Lyday 


The Philippines has a long, well-established history of major 
production from its mines and previously ranked among the 
world’s top 10 in the production of chromite, copper, nickel, 
and gold. Production has been hampered, however, for much of 
the last two decades by the effects of low foreign investment 
owing to political instability; low international metal prices 
accompanied by high operating and production costs; labor 
problems; and natural disasters, including intense volcanic 
activity, cyclonic storms resulting in severe flooding, and 
periods of extensive drought. 

With the country’s gross domestic product (GDP) decreasing 
by only about 0.5% in 1998, the economy of the Philippines 
appears to have weathered the Asian economic crisis better than 
many of its Southeast Asian neighbors. The mining and 
quarrying industry of the Philippines is estimated to contribute 
less than 1% to the country’s GDP. Copper and gold are the 
most important mining products. 

The Philippine Mining Act (Republic Act 7942) enacted in 
March 1995 was designed to establish a legal framework for the 
mining sector and to streamline the law to ensure that the 
Philippines could compete effectively for foreign investment in 
the country’s mineral industry. The act is one of the most 
modern in Southeast Asia and incorporates environmental 
provisions on a par with other established mineral-producing 
countries while also safeguarding the indigenous culture of 
local communities (Luna, 1998). 

The Philippine Mining Law and its revised Implementing 
Rules and Regulations provide three major forms of mining 
rights—Exploration Permit (EP), Mineral Agreement (Mineral 
Production Sharing, Co-Production, and Joint Venture), and 
Financial or Technical Assistance Agreement (FTAA). EP’s 
and the FTAA’s are modes of entry for foreign companies to 
have up to 100% ownership. An EP is limited for a maximum 
period of 6 years, by which time it should be converted to either 
a Mineral Agreement or an FTAA. Mineral Agreements are 
limited to Filipino corporations (minimum 60% Filipino-owned 
and maximum 40% foreign-owned). FTAA’s are 25-year 
contracts involving a minimum investment commitment of $50 
million for infrastructure and mine development (Tanchuling 
and Villaluna, 1998). FTAA’s are to be negotiated with the 
Department of Environment and Natural Resources (DENR) 
and proposals are to be filed with the Mines and Geosciences 
Bureau. The DENR is the primary Government agency 
responsible for conservation, management, development, and 
proper use of the country’s natural resources, including its 
minerals. 

The minerals industry of the Philippines employs an 
estimated 400,000 people, or about 1.5% of the labor force, 
including an estimated 300,000 workers engaged in small-scale 
mining and panning activities, chiefly in artisanal gold 
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workings. The metallic sector accounts for an estimated 75% of 
the industry’s production value and nearly 100% of mineral 
export earnings. The industrial minerals sector is dominated by 
the production of limestone for cement manufacture and marble 
and sand and gravel for construction uses. Refined gold and 
copper continue to be the country’s most important mineral 
products, each representing more than 30% of total mineral 
value. 

Japan is the primary market for the country’s mineral 
products. Almost all the Philippine production of nickel and 
more than 60% of its copper concentrates are exported to Japan. 
The remaining copper concentrates are smelted by the 
Philippine Associated Smelting and Refining Corp. (PASAR) 
into copper cathodes at Isabel, Leyte Province, for export, again 
primarily to Japan. 

In October, Benguet Corp. suspended mining and milling 
operations at its Masinloc chromite mine in Zambales Province 
owing to a decline in demand for chromite products, an increase 
in production costs, and an excess inventory of processed ore 
(Benguet Corp., 1998, p. 1). 

Although forced to cease operations following the accident 
that spilled about 4 million tons of tailings into the Boac River 
system and coastal areas of Marinduque Island in March 1996, 
Marcopper Mining Corp. will be able to resume operations at its 
Marcopper copper mine upon completing the cleanup of the 
areas affected by the spill. An extensive environmental impact 
assessment, however, will have to be completed before mining 
can resume. The company and its former partner, Canada's 
Placer Dome Inc., have already spent millions of dollars in 
rehabilitating the area inundated by tailings from the country's 
worst mining disaster. The mine has an estimated remaining 
life of 17 years (Metal Bulletin, 19982). 

Atlas Consolidated Mining and Development Corp. continued 
to pursue plans to rehabilitate its copper mines in the Toledo 
District of central Cebu Island, severely damaged in 1992 by a 
powerful typhoon and eventually closed in January 1994 
following problems relating to increasing debt, decreasing 
output, and the need to retrench employees to regain its position 
as one of Asia's largest mining companies (Chamber of Mines 
of the Philippines Newsletter, 1998). 

In November, the Government scheduled for the first quarter 
of 1999 the sale of its majority interest in the debt-ridden 
PASAR. The Government's interest in PASAR is held through 
the National Development Co. The other shareholders in 
PASAR include domestic mining companies, Japanese 
corporations, and the International Finance Corp. The sale is 
part of the Government's privatization program (Metal Bulletin, 
1998b). 

In April, Benguet suspended mining and milling operations at 
its Benguet Antamok Gold Operation in Benguet Province 
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owing to financial difficulties and adverse weather conditions 
caused by La Nifia weather patterns. During the third quarter, 
Benguet reviewed possible redevelopment of the Acupan Mine 
that previously contributed about 70% of production at the 
Benguet Gold Operations (BGO) in Benguet Province (Benguet 
Corp., 1998). BGO has been closed since 1992 owing to 
typhoon flooding damage. | 

Lepanto Consolidated Mining Co. is expanding the mill at its 
Victoria gold mine in northern Benguet Province. The 
expansion will double the capacity of the mill from 2,000 metric 
tons per day (t/d) of ore to 4,000 t/d over a 2-year period at a 
cost of $30 million (Mining Journal, 1998b). 

In October, Canada's TVI Pacific Inc. announced it had 
entered into a joint-venture agreement with Goldrush Mineral 
Exploration Corp., a private Philippines company, to continue 
exploration of the Rapu Rapu gold-silver and Buenavista gold 
projects. Rapu Rapu is in Albay Province and Buenavista is in 
Quezon Province on Luzon Island (TVI Pacific Inc., 1998). 

A prefeasibility study by Kvaerner Metals of Australia 
concluded that Mindex ASA’s Sablayan nickel-cobalt project 
on Mindoro Island has the potential to become one of the 
world's lowest-cost nickel producers. Mindex expected 
production to begin in 2002-03, subject to obtaining financing 
and all necessary permits, at $0.66 per kilogram of nickel, after 
cobalt credits, at a capacity of 40,000 metric tons per year. The 
study also included the Alpha and Beaufort deposits on Palawan 
Island (Asian Journal of Mining, 1998). 

In September, falling world nickel prices prompted Philnico 
Mining and Industrial Corp. to change its rehabilitation plans 
for the Nonoc nickel refinery on Nonoc Island in the southern 
Philippines from the traditional ammonia leach method to the 
pressure acid leach process. The change will delay by at least 2 
years, until mid-2001, the projected start of operations at the 
plant, which has been idle since 1986. In February, Kvaerner 
Metals began the prefeasibility study into using the pressure 
acid leach process already being installed in Western Australian 
nickel operations. The pressure acid leach process improves 
metal recovery from just under 80% to 9096 or more (Metal 
Bulletin, 1998c). 

Coal in the Philippines generally is classified as lignite or 
subbituminous and is of poor quality. Higher grade imported 
coal is blended with indigenous coal to improve the burning 
characteristics for use in power generation. Semirara Coal 
Corp., the principal Philippine coal company, produces coal 
from three seams with an average stripping ratio of 7:1 on the 
remote island of Semirara, 350 kilometers south of Manila 
(Mining Journal, 1998a). | 

The Philippines had no significant crude oil production in 
1998, producing only about 1% of its petroleum requirements 
domestically. The country’s first commercial gas find, the 
Malampaya-Camago Field off the northwestern coast of 
Palawan Island, is being developed to supply feed for three 
electric powerplants under construction by National Power 
Corp. and First Gas Power. Pilipinas Shell Petroleum Corp. is 
building a pipeline to transport the gas to the powerplants. The 
project is scheduled to be completed late in 2001 (U.S. Energy 
Administration, July 1999—Philippines country analysis brief, 
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accessed July 7, 1999, at URL http://www.eia.doe.gov/emeu/ 
cabs/philippi.html). 

The state-operated Philippine National Oil Co. drilled for gas 
on Fuga Island north of the main island of Luzon, and a group 
led by Australia's Stirling Resources NL drilled for gas near 
Cebu Island in the central Philippines during the year. 
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Chamber of Mines of the Philippines 
Room 204, Ortigas Bldg. 
Ortigas Ave., Pasig City, 
Metro Manila, Philippines 
Telephone: +63 2 635 4123; 635 4124 
Fax: +63 2 635 4160 

Chamber of Small Scale Mining Industry of the Philippines 
37 Forestry Ave., VASRA Village Diliman, 
Quezon City, Metro Manila, Philippines 
Telephone: +63 2 963 094 
Fax: +63 2 442 3353 

Department of Energy 
PNPC Complex, Merritt Rd., Fort Bonifacio, 
Makati, Metro Manila, Philippines 
Telephone: +63 2 812 4016 
Fax: +63 2 817 8603 

Department of Environment and Natural Resources 
DENR Bldg., Visayas Ave., Diliman, 
Quezon City, Metro Manila, Philippines 
Telephone: +63 2 924 2540 
Fax: +63 2 992 699] 

Mines and Geosciences Bureau 
DENR, North Avenue, Diliman 
Quezon City, Metro Manila, Philippines 
Telephone: +63 2 928 8937; 928 8642; 920 2189 
Fax: +63 2 920 1635 
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Major Publications Chamber of Mines of the Philippines, Manila: Newsletter and 
Annual Report. 
Central Bank of the Philippines, Manila: Statistical Bulletin and Mines.and Geosciences Bureau, Manila: Mineral News Service 
Annual Report. and Annual Report. 
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ТАВГЕ 1 
PHILIPPINES: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


LLL LLL. Commeiyg ^ à 3 3 1994 1995 1% 1997 19% _ 
METALS 
Chromium, chromite, gross weight 76,003 111,035 78,345 87,500 53,871 3/ 
Copper: 
Mine output, Cu content 116,163 108,063 54,807 46,959 48,600 
Metal: 
Smelter 200,255 242,171 201,661 206,160 200,000 
Refined 154,713 158,109 155,774 146,630 149,600 
Gold, mine output, Au content kilograms 27,059 27,144 31,800 33,800 e/ 25,000 
Iron and steel: 
Ferroalloys, electric-furnace: 
Ferrochromium 16,186 50,450 6,736 — – 
___Ferromanganesee/ _ — — — 0 OO 5.000 5.000 il _ Я 
Ferrosilicon e/ 10,000 10,000 -- - =- 
Steel, crude thousand tons 473 923 920 950 950 
Lead, metal, secondary refined e/ 17,200 3/ 17,200 17,200 17,000 17,000 
Manganese ore and concentrate, gross weight 1,600 e/ - - - B 
Nickel, mine output, Ni content 9,895 15,075 14,539 r/ 18,137 r/ 27,300 
Silver, mine output, Ag content kilograms 29,562 26,870 25,095 19,625 13,200 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 9,571 r/ 10,554 r/ 12,429 r/ 14,681 r/ 13,338 3/ 
Clays: e/ 
Bentonite 3,415 3/ 7,636 3/ 8,000 8,000 8,500 
Red 800 800 800 800 800 
White 5,800 3/ 8,233 3/ 5,000 6,000 6,000 
Other 800,000 800,000 800,000 800,000 800,000 
Feldspar 43,805 25,950 25,000 e/ 25,000 e/ 25,000 
Lime e/ 10,000 10,000 10,000 10,000 10,000 
Magnesite e/ 18,000 700 700 700 700 
Perlite 5,017 17,133 20,000 e/ 20,000 e/ 20,000 
Phosphate: е/ 
Guano 6,147 3/ 57 3/ 5,000 5,000 5,000 
Phosphate rock 25,158 3/ 32,150 3/ 30,000 30,000 30,000 
Pyrite and pyrrhotite (including cuprous), gross weight е/ 320,000 320,000 320,000 320,000 320,000 
Salt, marine 562,255 535,400 r/ 492,100 r/ 492,100 r/ 495,000 
Sand and gravel: e/ 
Silica sand thousand tons 650 3/ 800 800 800 800 
Other 4/ thousand cubic meters 15,000 15,000 15,000 15,000 15,000 
Stone: e/ 
Dolomite 675,000 675,000 675,000 675,000 675,000 
Limestone 5/ thousand tons 5,000 5,000 5,000 5,000 5,000 
Marble (dimension), unfinished cubic meters 300,000 300,000 300,000 300,000 300,000 
Volcanic cinder do. 2,000 2,000 2,000 2,000 2,000 
Tuff 3,000 3,000 3,000 3,000 3,000 
Quartz 50,000 50,000 50,000 50,000 50,000 
Crushed, broken, other 6/ thousand cubic meters 1,000 1,000 1,000 1,000 1,000 
Sulfur: e/ 
S content of pyrite 100,000 100,000 100,000 100,000 100,000 
Byproduct of metallurgy 125,000 125,000 125,000 100,000 r/ 100,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 1,458 1,320 1,800 e/ 1,800 e/ 1,800 
Petroleum: 
Crude thousand 42-gallon barrels 1,825 1,044 432 292 r/ 300 
Refinery products: 
Liquefied petroleum gas do. 2,806 3,650 3,600 e/ 3,600 e/ 3,600 
Gasoline do. 12,168 15,330 15,000 e/ 15,000 e/ 15,000 
Jet fuel do. 4,352 5,110 5,000 e/ 5,000 e/ 5,000 
Kerosene do. 3,916 5,110 5,000 e/ 5,000 e/ 5,000 
See footnotes at end of table. 
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TABLE 1--Continued 
PHILIPPINES: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 e/ 


MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum--Continued: 


Refinery products--Continued: 


Distillate fuel oil thousand 42-gallon barrels 26,338 31,390 31,000 e/ 31,000 e/ 31,000 
Residual fuel оп do. 29,582 29,200 29,000 e/ 29,000 e/ 29,000 
Other do. 5,230 10,220 10,000 e/ 10,000 e/ 10,000 

А Refinery fuel and losses do. 3,262 (7/) 4,000 e/ 4,000 e/ 4,000 
Total do. 87,654 100,010 102,600 e/ 102,600 e/ 102,600 


e/ Estimated. r/ Revised. 

1/ Table includes data through June 23, 1999. 

2/ In addition to the commodities listed, the Philippines produced platinum-group metals as byproducts of other metals, but output was not reported 
quantitatively, and no basis is available to make reliable estimates. 

3/ Reported figure. 

4/ Included "pebbles" and "soil" not further described. 

5/ Excluded limestone for road construction. 

6/ Included materials described as rock, crushed or broken; stones, cobbles, and boulders; rock aggregates; and broken adobe. 

7/ Refinery fuel and losses for 1995 have been included in the output of the individual petroleum products. Total refinery fuel and losses for 1995 was 4,015 
thousand 42-gallon barrels. 
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ТАВГЕ 2 
PHILIPPINES: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity е/ 
Cement Rizal Cement Co. Inc., 100% Binangonan plant, Luzon Island, 964 
Rizal Province 
Do. Davao Union Cement Corp., 100% Davao City plant, Mindanao Island, 648 
Davao del Sur Province 
Do. Iligan Cement Corp., 100% Iligan City plant, Mindanao Island, 420 
Lanao del Norte Province 
Chromite: 
Concentrate Alamag Processing Corp., operator (Pacific Shore Llorente, Eastern Samar Province, 20 1/ 
Mining Co. , 5096; and Rio Chico Mining Corp., 5096 Samar Island 
Do. Benguet Corp., 7096, operator; and Consolidated Mines Masinloc Chromite Operations, Zambales 105 2/ 
Inc., 3096 Province, Luzon Island 
Do. Acoje Mining Co. Inc., operator (Voest Alpine AG of Santa Cruz Mine, Zambales Province, 100 3/ 
Austria, 75.6%; and Merlin Mining NL of Australia, Luzon Island 
24.4% 
Ferrochromium Philippine Minerals and Alloy Corp., 100% Manticao plant, Misamis Oriental Province, 30 
Mindanao Island 
Do. Integrated Chrome Corp., 100% do. 28 
Do. Ferrochrome Philippines Inc., 100% Tagoloan plant, Misamis Oriental Province, 50 
Mindanao Island 
Coal Semirara Coal Corp. (Government), manager (Voest Unong Mine, Antique Province, Semirara 1,000 
Alpine AG of Austria, 60%; National Development Island 
Corp., 36%; and Development Bank of the Philippines, 
4% 
Copper, metal content Benguet Corp., 50%, operator; and Dizon Copper-Silver Dizon Copper-Gold Operation, Zambales 16 
Mines Inc., 50% Province, Luzon Island 
Do. Kingking Mines Inc.. (Echo Bay Mines Ltd., operator, Kingking Mine, Zamboanga del Norte 50 
75%; and TVI Pacific Inc., 25%) Province, Mindanao Island 
Copper, metal content Marcopper Mining Corp., 60%; and Placer Dome Inc. of Marcopper (also known as San Antonio) 30 
Canada, 40% Mine, Marinduque Province, Marinduque 
Island 4/ 
Do. Philex Mining Corp., 100% Santo Tomas II (Padcal) Mine, Benguet 25 
Province, Luzon Island 
Do. Maricalum Mining Corp., manager [Asset Privatization Sipalay Mine, Negros Occidental Province, 30 
Trust (Government), 10096 Negros Island " 
Do. Atlas Consolidated Mining and Development Corp., Toledo Mine, Cebu Province, Cebu Island 5/ 15 
100% 
Copper, metal, refined Philippine Associated Smelting and Refining Corp., Isabel, Leyte Province, Leyte Island 172 


operator. [National Development Corp. (Government), 
42%; Japanese consortium of companies led by 
Marubeni Corp., 31%; domestic copper producers led 
by Atlas Consolidated Mining and Development 
Corp., 22%; and International Finance Corp. 


(United Nations Agency), 5%] 


Gold kilograms Benguet Corp., 100% Benguet Antamok Gold Operation, Benguet 3,000 
Province, Luzon Island 
Do. do. do. Benguet Gold Operations, Benguet Province, 1,100 
Luzon Island 6/ 
Do. do. Philex Mining Corp., 100% Bulawan Mine, Negros Occidental Province, 2,800 
Negros Island 7/ 
Do. do. TVI Pacific Inc., 100% Canatuan Mine, Zamboanga del Norte 2,200 
Province, Mindanao Island 7/ 
Do. do. United Paragon Mining Corp., operator (Paragon Longos Mine, Camarines Norte Province, 1,800 
Resources of Australia, 12.596; and public shares, Luzon Island 
87.596 
Do. do. Philippine Gold PLC, 100% Masbate Gold Operations, Masbate Province, 2,500 
Masbate Island 6/ 
Iron ore, sinter Philippine Sinter Corp., operator (Kawasaki Steel Cagayan de Oro, Misamis Oriental Province, 5,000 
Corp. of Japan, 100%) Mindanao Island 7/ 
Nickel, ore Rio Tuba Nickel Mining Corp., 6096; and Japanese Rio Tuba Mine, Palawan Province, Palawan 500 
interests, 40% Island 
Do. Taganito Mining Corp., 100% Taganito Mine, Palawan Province, Palawan 100 
Island 


See footnotes at end of table. 
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TABLE 2--Continued 
PHILIPPINES: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise specified) 


Major operating companies Location of Annual 
Commodity and major equity owners main facilities capacity e/ 

Petroleum Caltex (Philippines) Inc., 10096 Caltex Batangas Refinery, Batangas Province, 68 
thousand 42-gallon barrels Luzon Island 

Do. do. Petron Corp., operator [Philippine National Oil Co. Petron Bataan Refinery, Bataan Province, 156 
(Government), 100%] Luzon Island 

Do. do. Pilipinas Shell Petroleum Corp., 100% Shell Batangas Refinery, Batangas Province, 70 
Luzon Island 

Steel National Steel Corp., operator. [Wing Tiek Holdings of Iligan, Lanao del Norte Province, Mindanao 350 

Maylaysia, 100%] Island 


e/ Estimated. 

1/ Chemical-grade concentrates. 

2/ Refractory-grade concentrates. 

3/ Metallurgical-grade concentrates. 

4/ Operations ceased March 24, 1996 because of a severe tailings discharge; planned to restart in 1999. 
5/ Production scheduled to begin mid-1999 following rehabilitation. 

6/ Closed since 1992 because of typhoon damage. 

7/ In planning stage during year. 
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ТАВГЕ 3 
PHILIPPINES: RESERVES OF MAJOR MINERAL COMMODITIES IN 1998 


(Thousand metric tons unless otherwise noted) 


Commodity Reserves 
METALS 
Chromite: 
Chemical 2,791 
Metallurgical (lump plus sand) 25,431 
Refractory 8,445 
Copper, primary 4,789,519 
Gold, primary 226,852 
Iron | 484,696 
Lead, primary 6,313 
Manganese 2,551 
Mercury 16,243 
Molybdenum 30,608 
Nickel 1,088,854 
INDUSTRIAL MINERALS 
Asbestos 5,811 
Barite 163 
Bauxite 408,241 
Clays: 
Ball clay 38,624 
Bentonitic . 6,648 
Felds айс 11,515 
Fire clay 263,829 
Kaolinitic 9,742 
Siliceous 120,074 
Diatomaceous earth 4,573 
Feldspar 22,706 
Guano 298 
Gypsum 2,054 
Limestone 28,044,415 
Cement raw materials К. 16,978,082 
Dolomitic 370,573 
Lime raw materials 1,203,271 
Marblelized 444,113 
Magnesite 52,276 
Marble 10,815,008 1/ 
Pebbles 22,557 1/ 
Perlite 13,922 
Pumice and pumicite 21,981 
ite 13,798 
Rock aggregates 1,467,166 
Rock phosphate 513 
Sand and gravel 82,863 1/ 
Shale 1,145,297 
Silica 2,766,257 
Quartz-massive 60,089 1/ 
Sand 296,844 1/ 
Siliceous rock-massive 1,425,201 1/ 
Sulfur 19,534 
Talc 9 


Tuff 149,624 


1/ Thousand cubic meters. 


Source: Mines and Geosciences Bureau, Department of Environment and Natural Resources. 
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THE MINERAL INDUSTRY OF 


SINGAPORE 


By Pui-Kwan Tse 


Singapore’s strategic location in the Strait of Malacca is one 
of the most important shipping centers in the world. In terms of 
tonnage, Singapore is the world’s busiest seaport. Singapore is 
considered to be the fifth most important financial center in the 
world behind London, New York, Tokyo, and Hong Kong 
(Financial Times, 1993). Despite the regional economic crisis, 
the Swiss-based World Economic Forum ranked Singapore as 
the world’s most competitive economy for three straight years. 

Singapore, as a major oil refinery center with a total refining 
capacity of 1.25 million barrels per day, continued to feel the 
effects of the regional crisis as well as the decline in demand of 
petroleum products. All oil companies based in Singapore were 
forced to operate at about 70% of their output capacities in 
1998. Most of Singapore’s refined products were exported to 
Hong Kong, Malaysia, the Republic of Korea, and Thailand and 
these export markets were experiencing a decrease in demand. 
Also, many were building their own refineries that affected the 
Singapore’s exports. In response to these pressures, 
Singapore’s refinery operators were considering restructuring of 
their operations to cut costs in an effort to improve profit 
margins. Shell and Caltex centralized their refinery operation in 
Singapore (Journal of Commerce, 1998). With high taxes and 
custom duties, plus its high cost of land in Singapore, refiners 
found them difficult to reduce operation costs. In order to 
maintain competitiveness, the Government had undertaken 
significant measures to lower costs. The Government cut the 
employers’ contribution to the central provident fund that led to 
the decline of unit labor by 10%. The excellent infrastructure 
developed during the past decade and the rewards of long-term 
attractive policies have helped to retain investors’ interests in 
Singapore. 

The Exxon Board gave the final approval for the construction 
of its $2 billion petrochemical complex on Jurong Island. Upon 
completion, which is scheduled for late 2000, the complex will 
have an ethylene cracker with an 800,000-metric-ton-per-year 
(t/yr) capacity that will be fully integrated with an existing Esso 
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refinery. Downstream plants include a 275,000-t/yr 
polypropylene plant and a 175,000-t/yr oxoaclcohol plant which 
are owned by Exxon (Asian Chemical News, 1999). 

Mobil Corp. and the Singapore Economic Development 
Board (EDB) formally announced plans to jointly build an $800 
million cracker plant. Because of the economic slowdown in 
the region, the startup of the project is scheduled after 2003. 
Mobil has engaged in negotiations with companies including 
Japan’s Asahi Chemical Industrial Co., Mitsubishi Chemicals 
Co., and Mitsui Chemicals Co., and Indonesia’s Multikarsa 
Investama to supply them with downstream derivatives (Asian 
Chemical News, 1998). It is unclear if Mobil will proceed with 
the project because Mobil will in principle be merged with 
Exxon. But EDB, which has a 20% share in the project, 
remains committed to the construction of the plant. 

Singapore Power, a state-owned company, is in charge of 
natural gas and power management. Singapore imports all its 
natural gas mainly for power generation and petrochemical 
production. Singapore Power imports about 4.37 million cubic 
meters per day of Malaysian natural gas through a transnational 
pipeline. Singapore wants to reduce its reliance on Malaysian 
natural gas imports. In 1998, Singaporean gas consortium 
Sembawang Gas signed an agreement with Pertamina to import 
9.2 million cubic meters per day of natural gas for 22 years 
from the West Natuna in Indonesia. 
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THE MINERAL INDUSTRY OF 


SOLOMON ISLANDS 


By Travis Q. Lyday 


The economy of the Solomon Islands is small and 
predominantly agrarian. Mineral production during 1998 
included small quantities of clays, crushed stone, sand and 
gravel, and gold with minor amounts of contained silver. 
Though the Solomon Archipelago was named in the 16th 
century for the legendary gold mines of King Solomon in the 
Middle East, the Melanesian state produced only trivial amounts 
of gold until mid-1998 (Islands Business, 1998). 

On August 12, 1998, Gold Ridge Mining Ltd., a subsidiary of 
Australia's Ross Mining NL, poured the first gold from the 
Gold Ridge Mine, the first large-scale mine ever to be 
developed in the country. The pour was part of the 
commissioning of the 2-million-metric-ton-per-year ore 
processing plant that will produce about 3,100 kilograms per 
year of gold (Mining Journal, 1998). With reserves of 42,300 
kilograms of gold, the mine life is about 13 years (Australian 
Mining Journal, 1998). The doré produced from Gold Ridge is 
refined by Metal Refining Operations in Port Moresby, Papua 
New Guinea (South Sea Digest, 1998). 
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Major Source of Information 


Director, Ministry of Lands, Energy & Natural Resources 
Box G24 
Honiara, Solomon Islands 
Telephone: +677 2 2944 
Fax: +677 1 1245 
The Geological Survey is part of the Ministry of Lands. 


TABLE 1 
SOLOMON ISLANDS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 
(Kilograms) 
Commodity 2/ 1994 1995 1996 1997 1998 
Gold, mine output, Au content 31 25 25 25 1,035 3/ 
Silver, mine output, Ag content 9 10 10 10 10 


1/ Table includes data available through June 2, 1999. 


2/ In addition to the commodities listed, crude construction materials (common clays, sand and gravel, and stone) are produced, but output is not 
reported quantitatively, and available general information is inadequate to make reliable estimates of output levels. 


3/ Reported figure. 
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THE MINERAL INDUSTRY OF 


SRI LANKA 


By Chin S. Kuo 


The country’s gross domestic product (GDP) grew only by 
4.5% in 1998. Inflation was contained at about 8%. The Sri 
Lankan rupee slid almost 11% against the U.S. dollar. Defense 
spending of $860 million, as a result of the civil war against the 
Tamil Tiger rebels, accounted for a quarter of federal budget 
and 6% of GDP. A bloated public service and the pension bill 
accounted for one-half of the Government’s spending (Far 
Eastern Economic Review, 1999, p. 199). Proceeds from the 
Government’s privatization program had been contributing 
substantially to the budget and helping to retire part of the 
public debt. 

A free-trade agreement with India, aiming to abolish tariffs 
on products traded between the two countries, raised Sri Lankan 
hopes for greater access to its neighbor’s vast market and for 
more foreign investment. Exports of gems and jewelry from the 
country decreased nearly 20% to $48.3 million. Sri Lanka’s 
major imports were consumer goods. 

Sri Lanka’s mineral resources are mainly industrial minerals, 
of which ceramic raw materials, fertilizer minerals, gemstones, 
graphite, and mineral sands are most abundant. However, the 
country is not a major producer of mineral commodities. (See 
table 1.) No economic deposits of metallic minerals or oil 
reserves have been found. 

In 1998, cement consumption was around 2 million metric 
tons (Mt). Sri Lanka was dependent on imports of clinker 
(500,000 metric tons (t)), bulk (500,000 t), and bagged (500,000 
t) cement. The sole operating clinker cement manufacturing 
works is owned by Puttalam Cement Co. at Puttalam, which is 
in turn controlled by Holderbank of Switzerland. The plant's 
KHD kilns were capable of producing 500,000 metric tons per 
year (t/yr) of clinker. The company was reported to be in the 
process of installing a 500,000-t/yr bagging facility at the port 
of Galle. Lanka Cement Co. Ltd. planned to rebuild the 
Kankesanturai Jaffna cement works at a cost of $75 million. 
Ruhnu Cement Co. Ltd., owned by Yashoda Industries of 
Japan, operated a single grinding plant at Galle with a capacity 
of 240,000 t/yr, while Tokyo Cement (Mitsui) operated a 
250,000-t/yr clinker grinding facility at Trincomalee. 

The country's two largest operating mines are state-owned. 
Bogala Graphite Lanka Ltd. had a capacity of 5,000 t/yr of 
graphite consisting of 80% to 9996 carbon sold as lumps, chips, 
and powders. Kahatagaha Graphite Lanka Ltd. produced 4,000 
t/yr of graphite with 90% to 99% carbon. 

A consortium of foreign mining companies ran into 
opposition by Sri Lankans who were against a Government plan 
to award a phosphate rock mining concession near the central 
town of Eppawala to the consortium. The partners in the 
consortium included Freeport-McMoRan Resources Partners, 
IMC Agrico, both of the United States, and Tomen Corp. of 
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Japan. Freeport-McMoRan/IMC Agrico would receive 65% of 
the mine's equity, Tomen 25%, and Lanka Phosphates Ltd. 10% 
at no cost. The 168-square-kilometer site had proven reserves 
of more than 25 Mt of phosphate rock (Mining Engineering, 
1998). The consortium would pay a royalty of 5.596 of the 
value of the phosphate rock mined. 

The Government approved several large infrastructure 
projects worth $2 billion for the southern region. One project 
would be the development of the new town of Ruhunupura 
where an oil refinery was to be built. Chenzhou Engineering 
Group of China would build the new refinery. 

The country's demand for power was far in excess of supply, 
and power consumption was forecast to grow at 1096 per year 
(Washington Times, 1999). Sri Lanka was trying to lessen its 
dependence on the predominant hydroelectric powerplants in 
favor of a mixed hydrothermal system, such as combined cycle, 
conventional oil, and coal-fired powerplants. The Government 
earmarked more than $310 million in federal funds for 
investment in the power sector. AES Corp. of the United States 
would develop a 160-megawatt combined-cycle powerplant at 
Kelanitissa at a cost of $120 million. The company would 
build, own, and operate the powerplant for 20 years, after that it 
would sell the electricity to the Government. 
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Major Sources of Information 


Ceylon Petroleum Corp. 
P.O. Box 634, 113 Galle Road 
Colombo 3, Sri Lanka 

Geological Survey and Mines Bureau 
4 Galle Road 
Colombo, Sri Lanka 
Telephone: 94 1 739307 
Fax: 94 1 735752 

Lanka Ceramic Ltd. 
Colombo, Sri Lanka 

State Gem Corp. 
Colombo, Sri Lanka 

State Mining and Mineral Development Corp. 
Colombo, Sri Lanka 


ТАВГЕ 1 
SRI LANKA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 e/ 1996 1997 e/ 1998 e/ 
Cement, hydraulic thousand tons 925 900 905 e/ 910 920 
Clays: 
Ball clay 16,085 17,100 3/ 14,100 16,750 3/ 17,000 
Kaolin e/ 7,500 16,000 3/ 7,700 3/ 19,900 3/ 20,000 
Brick and tile clay e/ 7,800 8,000 8,000 7,900 8,000 
Clays for cement manufacture e/ 500 550 1600 650 700 
Feldspar, crude and ground 12,280 7,500 3/ 11,200 14,950 3/ 15,000 
Gemstones, precious and semiprecious, other than diamond e/ 
value, thousands $60,300 $61,000 $62,000 $62,500 $63,000 
Graphite, all grades 2,946 8,000 3/ 5,618 5,127 3/ 5,000 
Iron and steel, metal, semimanufactures 55,117 50,000 53,000 e/ 52,000 55,000 
Mica, scrap 200 e/ 6,350 3/ 2,400 3,500 3/ 4,500 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 1,582 1,600 1,825 r/ 1,850 r/ 1,900 
Jet fuel ' do. 488 500 365 r/ 400 r/ 450 
Kerosene do. 1,488 1,500 1,460 r/ 1,500 1,550 
Distillate fuel oil do. 4,495 4,500 4,380 r/ 4,400 r/ 4,500 
Residual fuel oil do. 3,868 3,800 5,475 r/ 5,500 r/ 5,400 
Other do. 464 500 1,825 r/ 1,800 r/ 1,850 
Refinery fuel and losses do. 400 e/ 450 730 r/ 750 r/ 700 
тарар .-- та ШАШ es dO: 12,785 12,850 16,060 r/ 16,200 r/ 16,350 
Phosphate rock 32,313 29,500 3/ 34,000 29,600 3/ 30,000 
Rare-earth metals, monazite concentrate, gross weight e/ 200 200 200 200 200 
Salt 56,162 60,000 65,000 e/ 65,000 70,000 
Stone: 
Limestone thousand tons 670 e/ 746 3/ 813 901 3/ 950 
Quartz, massive 1,200 e/ 4,600 3/ 7,300 9,350 3/ 10,000 
Titanium concentrate, gross weight: 
Ilmenite 60,445 49,655 3/ 62,810 18,970 3/ 20,000 
Rutile 2,410 2,607 3/ 3,532 2,970 3/ 3,000 
Zirconium, zircon concentrate, gross weight 22,310 21,971 3/ 15,863 12,450 3/ 12,500 
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e/ Estimated. r/ Revised. 
1/ Table includes data available through May 21, 1999. 


2/ In addition to the commodities listed, crude construction materials, such as sand and gravel, and varieties of stone presumably are produced, but available 


information is inadequate to make reliable estimates of output levels. 
3/ Reported figure. 
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THE MINERAL INDUSTRY OF 


TAIWAN 


By Pui-Kwan Tse 


The Asian financial crisis had a major impact on Taiwan’s 
economic growth in 1998, with the growth rate only reaching 
4.8%; however, the island still achieved the second highest 
economic growth behind China among Asian countries. The 
consumer price index increased at a moderate rate and 
unemployment increased slightly to 2.7%, owing to sluggish 
exports and decline in the real estate and stock markets (Council 
for Economic Planning and Development, 1999а). 

For the first time since 1983, exports suffered a negative 
growth and imports recorded a serious drop for the first time 
since 1985. In 1998, the island's total trade was $215.4 billion, 
a decline of 8.9% from that of 1997. Exports for the year 
accounted for $110.6 billion, of which minerals were valued 
$49.0 million. Imports declined to $104.8 billion and the share 
of minerals was $6.4 billion (Council for Economic Planning 
and Development, 1999b). Leading imported mineral 
commodities were crude oil, coal, iron ore, natural gas, 
limestone, marble, scrap metals, and kaolin in order of rank, 
accounting for about 9096 of total mineral imports. 

Because Taiwan was poor in mineral resources, the value of 
domestic mining sector output accounted for less than 196 of the 
island's gross national products. In 1998, the value of mineral 
output was $1.42 billion. Coal, oil, and natural gas were the 
country's most valuable mineral products. Dolomite, limestone, 
and marble were the most important commodities in the nonfuel 
mining sector. In the metals sector, the country produced iron 
and steel and processed aluminum, copper, lead, nickel, tin, and 
zinc from imported raw materials. 

The downturn of Taiwan's construction sector and Southeast 
Asia’s financial crisis hit Tatwan's aluminum producers hard. 
Taiwan's aluminum companies relied on imports of aluminum 
ingots and aluminum scrap and then processed them into 
semimanufactured aluminum alloy products. In 1998, the 
island produced 388,261 metric tons (t) of aluminum and 
aluminum alloy ingots from remelted imported aluminum ingots 
and scrap, compared with 449,536 t in 1997 (Department of 
Statistics, 1999, table C-2). There were more than 20 aluminum 
companies with a total output capacity of 500,000 metric tons 
per year (уг). Major aluminum alloy ingot producers were 
China Steel Aluminium Co. Ltd. and Feng An Metal Industrial 
Co. Ltd. Taiwan consumed about 720,000 t/yr of aluminum. 
The gap between supply and demand was filled with imports. 
Imports of unwrought aluminum and aluminum alloy were 
mainly from the United States, followed by Japan and western 
European countries. 

In 1998, there were 13 cement producers operating 16 
plants—9 in the west coast and 7 in the east coast—with a total 
output capacity of 23 million metric tons per year (Mt/yr) from 
24 kilns. Upon the expiration of the limestone mining rights on 
the island's west coast in the next 2 years, cement producers 
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will relocate their plants to the east coast, and the Hualien and 
Suao areas will become the cement producing centers in 
Taiwan. Owing to the slowdown in the construction sector, the 
demand of cement continued to decline in 1998. Because of the 
decline of cement prices in the Asian markets, cement imports 
increased by more than 40% in 1998, compared with that of 
1997. 

The construction of Taiwan Cement Corp.'s (TCC) $2.93 
billion cement plant in the Hoping Cement Industrial Park, 
north of Hualien County, began in 1998. The first kiln was 
scheduled to be completed in the second quarter of 2000, and 
the second kiln was expected to be put into operation at yearend 
2000. Each kiln would have an output capacity of 2.7 Mt/yr of 
cement. The TCC plan also included the construction of a 
$1.39 billion powerplant in the zone. The powerplant, which 
was scheduled to be completed in 2001, would have an installed 
capacity of 1.32 million megawatts. In addition, TCC would 
invest $510 million to build a new port at the production zone. 
The facility would handle 19 Mt/yr of cement through nine 
docks and was scheduled to be completed in 2001. Some local 
cement producers, however, expressed their doubts about 
TCC's plan because of intense competition from imported 
cement, which could lead to a low rate of return on such a 
massive investment project (Ministry of Economic Affairs, 
1999). 

Without any copper resources, Taiwan was required to import 
about 700,000 t/yr of refined copper and copper products for 
domestic demand. The island, however, reprocessed imported 
raw materials into semimanufactured products and exported 
40% of these products. Chile, Japan, and the United States 
were major suppliers for refined copper, and the United States 
was the principal source of scrap for Taiwan. 

S & T Copper Industries Co. Ltd. invested $162.2 million to 
build a copper processing plant in Yangmei, Taoyuan County. 
The plant was designed to have an output capacity of 120,000 
Uyr of various type of copper products including brass, 
phosphor bronze, ferrous copper, and copper plates for 
integrated circuits. Construction began in May 1998 and was 
scheduled to begin trial runs in the third quarter of 1999. S & T 
produced 33,000 t/yr of copper plates and sheets from imported 
raw materials (Ministry of Economic Affairs, 1998). 

In 1998, Taiwan ranked 13th in the world in crude steel 
production and was one of few steel-producing countries in the 
Asia and Pacific region to register an increase in crude steel 
production (Metal Bulletin, 1999b). Domestic crude steel 
output provided about 70% of its demand. Taiwan consumed 
more than 27 million metric tons (Mt) of steel products in 1998, 
a decrease of 4% from that of 1997. The supply and demand 
gap was met by imports (Steel Statistics Monthly, 1999). For 
1998, iron ore imports in Taiwan grew to 14.17 Mt, a 0.9% 


increase more than that of 1997. Australia was the largest 
source, accounting for 59.1%, followed by Brazil, 29.1%; India, 
8.2%; and others, 3.6%. 

China Steel Corp. (CSC) is the only integrated steel producer 
in the island. Taiwan had steel output capacity of 17.49 
Mt/yr—8.05 Mt/yr from CSC's 6 converters and 944 Mt/yr 
from 33 electric arc furnaces. Taiwan's steel sector has the 
potential for further growth, however, with limited industrial 
land spaces, tough environmental regulations, and high labor 
costs, steel producers were considering relocating their 
production facilities to cheaper locations. 

CSC intended to purchase shares of Megasteel in Malaysia 
from Lion Group of Malaysia. Megasteel, which is 50.1% 
owned by Lion Group was scheduled to be commissioned in 
December 1998. Amsteel, an affiliate of Lion Group, owned 
the remaining share. The plant was designed to produce 2.5 
Mt/yr of flat products. With only limited expansion available 
on the Kaohsiung site, CSC intended to turn to Southeast Asia 
as its second production site, and the discussion of merging with 
other local mills was underway (Metal Bulletin, 1998c). CSC 
also was interested in obtaining shares of Indonesia's Krakatau 
Steel (Metal Bulletin, 1998a). The Yieh Loong Group also 
searched for sites in Australia and Malaysia on which to build 
an upstream plant, while the plan to build a 7.5 Mt/yr steel plant 
at Chiku, near Tainan, continued to be opposed by local 
community. 

The Ministry of Economic Affairs (MOEA) intended to 
privatize the island's oldest stainless steel producer, Tang Eng 
Iron Work, in 1999, The Ministry planned to retain 4996 of the 
company's equity after 1999. CSC held 8.5% share in the 
company. The company planned to reduce the workforce in 
order to become more efficient (Metal Bulletin, 1998f). 

Owing to financial problems, An Feng Steel Co. Ltd. of 
Taiwan decided to pull out of the An Feng Kingstream's project 
to build a 2.6-Mt/yr slab plant in Western Australia. The 
project was to revert to Australian ownership following the 
proposed restructuring of An Feng Kingstream Steel in August 
1998. In November 1998, An Feng reached an agreement with 
Trans-World, a trading company, on tolling arrangement on 
slab from Australia, Brazil, China, and Russia for An Feng's hot 
strip mill in Kaohsiung. Trans-World assisted in the sale of An 
Feng's newly affiliated Jenn An Steel, a cold-rolled coil and 
galvanizing plant, products (Metal Bulletin, 19992). 

In August 1998, Sheng Yu Steel commissioned its 80,000-Uyr 
painting line and decided to add the second line at Kaohsiung 
that would increase the company's painted sheet capacity to 
180,000 t/yr by the end of 1999. Sheng Yu also added a 
250,000-t/yr hot dipped galvanizing line to its existing 
Kaohsiung site. The galvanizing facility was supplied by 
Nippon Steel Corp. and was scheduled to be commissioned by 
the fourth quarter of 1999. The cost of both lines was estimated 
at $950 million (Metal Bulletin, 19984). 

Feng Hsin Iron and Steel Co. Ltd. was building a new 
reheating furnace at its Taichung site. The furnace would be 
completed in June 1999, and would allow the company to 
increase billet sizes from 130 millimeters (mm) to 160 mm. 

The company had a crude steel output capacity of 1 Mt/yr and a 
rolling capacity of 550,000 t/yr of sections, 250,000 t/yr of 
angles, and 360,000 t/yr of bar and rod. The company relied on 
imported billet to produce better quality steels. With the new 
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furnace installed, the company will reduce its free-cutting billets 
that imports (Metal Bulletin, 1998b). 

In 1998, Taiwan was one of six countries under the U.S. 
International Trade Commission (ITC) dumping investigation 
on stainless steel wire rod that was purchased by U.S. 
producers—AlI Tech Speciality Steel Corp., Carpenter 
Technology, Republic Engineered Steels Inc., and Talley Metals 
Technology Inc. (Steel Times International, 1998). In early 
1999, the ITC ruled that U.S. steel producers were not 
materially injured or threatened by imports of stainless steel 
from Taiwan and other countries (U.S. International Trade 
Commission, 1999). Taiwan’s CSC and Yieh Loong were 
gathering data on hot coil imports from Brazil and Russia and 
planned to file a dumping case against them with the Ministry 
of Finance in 1999 (Metal Bulletin, 1998e). 

Taiwan has limited energy resources and is becoming more 
reliant on imported energy to meet its domestic demand. In the 
past several years, coal production dropped sharply. In 1998, 
Taiwan produced less than 80,000 t of coal from three active 
coal mines and imported more than 36 Mt of different kinds of 
coal from Australia, Indonesia, China, South Africa, and the 
United States. Imports from Indonesia and China increased in 
1998 from those of 1997, but imports from Australia, South 
Africa, and the United States declined. Taiwan Power Co. was 
the island’s major coal consumer and imported more than 20 
Mt, while CSC was the second largest coal consumer, importing 
more than 7 Mt of coal. Owing to the high costs of production 
and an increase in difficult mining conditions, all coal mines 
will cease operation in 2000. 

Taiwan’s oil exploration and refining was mainly dependant 
on the state-owned Chinese Petroleum Corp. With limited oil 
resources, Taiwan relied heavily on imports of crude oil from 
10 countries in the Middle East and Africa. MOEA planned to 
liberalize the domestic petroleum market in January 1999, 
allowing private imports of industrial fuel oil, aviation fuel, and 
liquefied petroleum gas. Importers must submit reports to the 
Energy Commission under MOEA, detailing plans for storing 
and marketing of imported products (Free China Journal, 1999). 

Formosa Plastics Group (FPG) planned to expand its 
petrochemical complex at the Yunlin Sandbank Industrial Park 
in Yunlin County. FPG applied to the Industrial Development 
Bureau for permission to invest an additional $1.16 billion in 
the complex. FPG and the Chang Chun Petrochemical Co. Ltd. 
would set up 11 plants to produce petrochemical products for 
the electronic sector. FPG’s naphtha cracker plant began 
commercial production in 1998, with output capacity of 
450,000 t/yr of ethylene. Tatwan’s total ethylene increased to 
1.46 Mt/yr. Even with an additional of FPG's cracker plant, 
local ethylene production remained unable to meet domestic 
demand (Free China Journal, 1998). 
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TABLE 1 


TAIWAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


e/ Estimated. т/ Revised. 

1/ Includes data available through August 30, 1999. 
2/ Reported figure. 

3/ Includes naphtha, solvent oil, and base oil. 
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METALS 
Gold, primary kilograms 5 11 11 9 9 
Iron and steel, metal: 
Pig iron thousand tons 5,941 6,056 6,050 8,870 8,800 e/ 
Ferroalloys: 
Ferromanganese 11,179 r/ 13,136 r/ 14,059 r/ 12,130 r/ 12,532 
Ferrosilicon 646 r/ 288 r/ 2,481 r/ 3,391 r/ 3,775 
Steel, crude thousand tons 11,590 11,605 12,655 15,478 17,192 
Nickel, refined e/ 10,000 10,000 10,000 10,500 9.700 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 23,722 22,478 21,537 21,522 19,538 
Clays: 
Fire clay 24,354 10,194 9,230 5,045 2,967 
Kaolin e/ 100,000 100,000 95,000 80,000 79,000 
Feldspar 854 -- 20 -- -- 
Gypsum, precipitated 2,876 3,136 2,603 2,317 2,221 
Lime e/ 650,000 650,000 650,000 650,000 800,000 
Mica 5,220 9,792 8,510 7,806 7,750 
Nitrogen, N content of ammonia 215,377 225,750 251,850 249,715 231,419 
Salt, marine 185,987 220,531 233,321 62,484 7,425 
Sodium compounds, n.e.s.: 
Caustic soda 171,840 183,330 196,980 204,470 230,620 
Soda ash e/ 128,327 2/ 128,090 2/ 128,000 127,000 126,500 
Stone: 
Dolomite thousand tons 264 196 116 198 181 
Limestone do. 13,297 13,270 11,332 15,447 2,927 
Marble do. 17,740 16,975 17,528 18,071 17,519 
Serpentine do. 475 447 526 436 42] 
Sulfur 154,778 167,468 181,600 163,964 184,324 
Talc 4,290 3,500 1,500 1,331 73 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 80,691 90,384 100,234 103,450 100,000 e/ 
Coal, bituminous 285,099 234,965 147,497 98,203 79,310 
Gas, natural: 
Gross million cubic meters 867 889 874 849 870 
Marketed e/ do. 820 820 810 780 790 
Petroleum: 
Crude thousand 42-gallon barrels 431 369 358 319 340 | 
Refinery products: ED 
Gasoline do. 47,320 50,150 52,780 51,520 50,000 e/ 
Kerosene e/ do. 2,000 2,000 2,000 3,500 3,000 
Diesel oil do. 36,540 37,150 36,140 43,010 40,000 e/ 
Fuel oil do. 88,580 99,630 95,900 92,950 92,000 e/ 
Lubricants fuel oil e/ do. 1,000 1,000 1,000 1,000 1,000 
Asphalt e/ do. 2,500 2,500 2,500 4,550 4,000 
Liquefied petroleum gas do. 15,380 15,490 15,520 16,380 16,500 e/ 
Other 3/ do. 17,300 19,240 20,810 20,000 20,000 e/ 
Total e/ do. 210,620 227,160 226,650 232,910 226,500 
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ТАВГЕ 2 
TAIWAN: STRUCTURE OF THE MINERAL INDUSTRY IN 1998 


(Thousand metric tons unless otherwise. specified) 


Annual 
Commodity Major operating companies Location of main facilitites capacity e/ 
Cement Asia Cement Corp. Hsinchu 1,800 
Do. do. Hualien 4,020 
Do. Chia Hsin Cement Corp. Kaohsiung 1,860 
Do. Lucky Cement Corp. Tungao 2,000 
Do. Chien Tai Cement Co. Ltd. Kaohsiung 1,758 
Do. Hsing Tai Cement Co. Ltd. Taipei 1,300 
Do. Taiwan Cement Corp. Chutung 1,400 
Do. do. Hualien 280 
Do. do. Kaohsiung 1,900 
Do. do. Suao 3,400 
Do. Universal Cement Corp. Kaohsiung 1,550 
Coal, bituminous Numerous independent operators Taipei Prefecture (12 pits) 200 
Marble Taiwan Marble Co., Ltd. Panchiao 10 
Nickel Taiwan Nickel Refinery Kaohsiung 12 
Petroleum: 
Crude thousand barrels per year Chinese Petroleum Corp. Chuhuangkeng and Tungtzuchiao 850 
Refinery products thousand barrels per day do. Kaohsiung 570 
Do. do. do. Taoyuan 200 
Do. do. Formosa Plastics Group Yunlin 450 
Steel China Steel Corp. Kaohsiung 10,000 
Do. Feng Hsin Iron and Steel Co. Ltd. Taichung Hsien 1,000 
Do. Tang Eng Iron Work Co. Ltd. Kaohsiung 288 
Do. Yieh United Steel Corp. do. 1,000 
Sulfur China Petrochemical Development Corp. Taipei 50 


e/ Estimated. 
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Since the economic and financial crisis that began in Thailand 
more than a year ago engulfed East Asia in 1998, the Thai 
Government economic reform program under the International 
Monetary Fund (IMF) set a priority on restoring external 
balance, stemming capital outflows, and reviving confidence in 
the baht. Growing political and economic uncertainty in 
neighboring countries affected the investors' confidence on the 
stability in the region. Capital outflows continued in the first 
half of the year. Regional turmoil diminished any hopes that 
Thailand would achieve a rapid economic rebound. Under the 
IMF tight monetary policy, the baht became more stable at 
yearend and interest rates came down; however, the 1998 gross 
domestic product (GDP) was about 896 in 1998 less than that of 
1997. Finally, the economy showed signs that the recession 
had reached the bottom at yearend and the Government 
projected a 1% growth in 1999 (Asian Chemical News, 19994). 

Even though the country's current account had a healthy 
surplus, Thailand's financial crisis was not over. In 1997, the 
Government closed down 56 financial companies. The 
Financial Sector Restructuring Agency was created to auction 
off their assets. In 1998, the Government took over several 
banks with a total of nonperforming loans more than 2 trillion 
baht (the average exchange rate was about 41.2 baht for 
US$1.00 in 1998) and established the Corporate Debt 
Restructuring Advisory Committee to facilitate debt 
restructuring. It probably would take more than 2 years for the 
Government to restructure and recapitalize the financial sector. 
With the tight monetary policy imposed by the IMF, business 
activities were in recess and traders had difficulties to obtain 
letters of credit or funds to replenish supplies. Consumers, 
wary of job security, cut back sharply on new purchases. 
Owing to mass layoffs of industrial workers, unemployment 
increased sharply from 1 million in 1997 to more than 2 million 
in mid-1998 and many of the unemployed workers returned to 
the rural areas (Far Eastern Economic Review, 1999). 

In August, the Council of Economic Ministers approved an 
economic plan aiming to stimulate the economy. The plan 
included increasing Government spending in 1999 budget, 
relaxing monetary measures to increase liquidity for production 
sector through financial institutions, extending credit for 
consumption and trade in the private sector, and increasing the 
production in the agricultural sector. The Government also 
planned to restructure the manufacturing sector in order to 
improve competitiveness, create more job opportunities in rural 
communities and border areas, and draft more friendly foreign 
investment regulations (Far Eastern Economic Review, 1999). 

In 1998, the Government drafted a package of reform 
legislation including provisions to establish a bankruptcy court 
system that would speed up bankruptcy and foreclosure 
proceedings and allow creditors to pursue payment from loan 
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guarantors. The reform package would be submitted to the 
Parliament for approval in 1999. [n addition, the Government 
also submitted bills to give the Bank of Thailand more 
independence, to set up a deposit insurance scheme, and to 
strengthen and modernize financial institutions. Under the 
newly approved Foreign Business Bill that replacing the Alien 
Business Law, foreign ownership and participation in many 
sectors were expanded (Asian Chemical News, 1999b). 

Despite rapid growth in the industrial and service sectors, 
about 48.4% of the Thai work force was still engaged in 
agriculture. Thailand's education system remained geared 
toward the needs of a largely agrarian and traditional economy. 
The Government has made great progress over the last two 
decades in providing basic education; however, mandatory 
education is only through grade six. А new national education 
bill was submitted to the Parliament, which would give the right 
to free education for at least 12 years. The new Labor 
Protection Act went into effect on August 20, 1998. The Act 
raised the minimum age for employment in Thailand from 13 to 
15. When Thailand's economy recovers, highly skilled and 
experienced workers with at least with a secondary education 
will be in short supply (U.S. Embassy, Bangkok, Thailand, 
1999, 1998 country report on economic policy and trade 
practices: Thailand, accessed September 15, 1999, at URL 
http://usa.or.th.embassy/cr-eptp98.htm). 

Thailand continued with its tariff reform to conform with 
World Trade Organization requirement. In January 1998, the 
tax rates for petrochemicals decreased from 27% to 23.596; 
plastic pellets, from 40.5% to 3096; and other plastic products, 
from 40.5% to 35.25%. Thailand required import licenses for 
26 categories of items, including raw materials and petroleum, 
industrial, textile, and agricultural products (U.S. Embassy, 
Bangkok, Thailand, 1999, 1998 country report on economic 
policy and trade practices: Thailand, accessed September 15, 
1999, at URL http://usa.or.th.embassy/cr-eptp98.htm). In 1998, 
Thailand's total trade was 4.04 trillion baht, an increase of 24% 
from that of 1997. Exports accounted for 2.24 trillion baht, an 
increase of 24% from the previous year and imports valued at 
1.80 trillion baht, a decline of 8% compared with 1997. [n 
terms of U.S. dollars, owing to the depreciation of currency, the 
country's exports amounted to $54.4 billion, a drop of 496 and 
imports fell 33% to $42.4 billion. In terms of value, Thailand's 
mineral exports increased by 77% in the first half of 1998. 
Much of the increase was because of the depreciation of the 
baht against the U.S. dollar. Owing to the slowdown in 
domestic demand, export volumes of tin and zinc rose 49% and 
196%, respectively, compared with those of 1997 (Bangkok 
Post, September 25, 1998, High costs could curb growth, 
accessed October 21, 1998, at URL http://www.bangkokpost. 
net 250998/250998 Business] l.html). 


Owing to the Asian financial crisis and the slowdown in 
domestic demand, manufacturing production declined in 1998. 
The construction sector was suffering from liquidity problems 
resulting from an industry downturn and overbuilding capacity. 
The automobile industry was scaling back operations as 
consumer demand weakened. The sluggish demand for metals 
was expected to continue until the first half of 1999. Mining 
and quarrying sectors accounted for less than 1.5% of the GDP 
and employed less than 30,000 workers. Based on value, 
lignite, limestone, and gypsum were the highest among 40 
minerals produced in Thailand. About 9096 of mineral 
production was consumed domestically. The Government 
planned to promote Thailand as an international center for gem 
and jewelry manufacturing and trading. Jewelry and precious- 
metal manufacturing and refining companies would receive 
income tax exemption for 8 years regardless of their location in 
the country for projects submitted before December 31, 1999, 

Owing to the drastic contraction in domestic market, 
Thailand's cement companies were lack of liquidity, especially 
those plants with high interest payments. Many cement 
companies such as Jalaprathan Cement Plc. (JCC), Siam 
Cement Group, Siam City Cement Public Co., Ltd. (Siam City 
Cement), and TPI Polene were searching for potential new 
partners to strengthen their capital funds and to increase their 
competitiveness in cement market in the region. Domestic 
cement demand had declined from around 35 million tons (Mt) 
in 1997 to about 21 Mt in 1998. Asia Cement Plc. postponed its 
plan to build a 4 Mt cement plant in southern Thailand 
indefinitely because of the large cement surplus resulting from 
the economic crisis in the region. 

Holderbank Financiere Glaris Ltd. of Switzerland acquired a 
24.99% interest in Siam City Cement in August 1998. Siam 
City Cement had three cement plants located in the Sarabouri 
Province, each with two kilns, with a combined total output 
capacity of 12.3 million tons per year (Mt/yr). Siam City 
Cement operated its own distribution network of more than 100 
units throughout the country and had a share of about 25% in 
the domestic market (Asian Wall Street Journal, 1998). 

Ciments Francais of France paid about 1 billion baht to take 
53% stake in JCC in late 1998. The money was used to pay 
creditors. Ciments Francais proposed to assist JCC to overhaul 
its Ta-Kli plant in Nakhon Sawan, which was scheduled to be 
completed in mid-1999. Domestic industry analysts believed 
that JCC had the highest production costs of all listed cement 
companies in Thailand. Most of its equipment was in need of 
replacement and JCC’s total output capacity was less than 2 Mt 
in Cha-am and Ta-Kli plants (Bangkok Post, January 13, 1999, 
Profit in five years, says JCC, accessed January 19, 1999, at 
URL http://www.bangkokpost.net/1301999/1301999 Business 
04.html). 

Owing to a lack of funds, Thai Copper Industries (TCI) 
rescheduled the startup of its 165,000-metric-ton-per-year 
copper smelter-refinery project until mid-2000. Seventy 
percent of the work had been completed by March 1998; 
however, because of the devaluation of Thai currency, TCI ran 
out of funds to complete the project. TCI required a further 
$240 million to complete the project. After completion in 2000, 
the plant would initially operate on 65% of its capacity (Metal 
Bulletin, 19982). 

After more than 12 years of prospecting, Akara Mining Co. 
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and Thungkum Ltd. announced the discovery of gold deposits 
in central and northeast Thailand. The two companies planned 
to apply for licenses to develop gold deposits in the area. Akara 
Mining, which Kingsgate Consolidated NL of Australia had a 
90% stake while Banpu Plc. held 1096, estimated gold reserves 
at about 16.3 metric tons in the provinces of Pichit and 
Petchaboon. Thungkum Ltd., an affiliate of Tongkah Harbour 
Group, held a concession for gold exploration in 1,309-rai (the 
rai equals approximately 0.395 acre) in Loei (Bangkok Post, 
February 13, 1999, Northeast gold find worth B7.2bn, accessed 
February 18, 1999, at URL http://www.bangkokpost.net/130299 
/130299 Business07.html). 

The slow demand in construction and automobile sectors and 
the Government's tight monetary policy, local consumption of 
steel had decreased to about 6.5 Mt, a decline of more than 50% 
from 1996. Facing stiff competition from imported steel 
products, oversupply in the domestic market, and the lack of 
export potential, many local steel producers were at the brink of 
bankruptcy. The Iron and Steel Industry Club of the Federation 
of Thai Industries reported that about 50% of Thai's steel plants 
had been shut down and many workers were laid off (Metal 
Bulletin, 1998c). Several steel producers had tried to export 
their products to reach beyond the troubled local market; 
however, steel prices in the region had declined so dramatically 
in 1998 and they had difficulties competing in terms of price 
with producers in China, Eastern Europe, and the Republic of 
Korea who imported less raw materials for production. 
Thailand's four major steel producers— Bangkok Steel Industry 
Public Co. Ltd., Namhang Steel Co. Ltd., NTS Steel Group 
Public Co. Ltd., and Siam Cement Group's steel subsidiaries 
planned to consolidate or merge operations in order to reduce 
production costs. The consolidation aimed to strengthen local 
competitiveness against imported steel (Bangkok Post, March 6, 
1999, Steel millers look at ways to reduce production costs, 
accessed March 25, 1999, at URL http://www.bangkokpost.net/ 
060399/060399 Business04.html). In November 1998, Siam 
United Steel, a joint venture of a Japanese consortium including 
Nippon Steel, Kawasaki Steel, and Siam Cement Group, 
commissioned its 20 billion baht, 1-Mt/yr cold-rolled steel plant 
located at Map Ta Phut, Rayong Province. The plant had the 
capability to produce three types of cold-rolled steel for 
automobile and electric appliances manufacturing. The 
blackplate was produced from the five-stand Hitachi cold-rolled 
mill for which Nippon Steel and Kawasaki Steel supplied the 
technology and was shipped to two tinplate producers, Thai 
Tinplate Manufacturing and Siam Tinplate. The mill had the 
capability to produce sheet from 0.18 to 1.6 millimeters (mm) 
thick and 700 to 1,300 mm wide (Metal Bulletin 1998b). 

Owing to the decline in global iron and steel prices, 
Nakornthai Strip Mill Public Co. Ltd. (NSM) announced that 
the construction of its 1.5-Mt/yr direct-reduced-iron facility 
located in Chonburi would be delayed indefinitely. The startup 
of the new thin-slab/flat-rolled steel minimill would be delayed 
until mid-1999. The modifications included consolidating two 
pickling operations into one, establishing a cold mill instead of 
a single in-line reducing stand at the hot mill, and developing of 
a conventional galvanizing line from a heat induction coating 
facility that would reduce operation downtime and increase 
production flexibility. The modified equipment was supplied 
by SMS Schloemann-Siemag Inc. and Steel Dynamics Inc. 
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(SDI) of the United States. SDI also provided technical and 
advisory services to NSM. On December 31, 1998, SDI 
informed NSM that the company would terminate the 
management and technical services agreement but would 
remain a shareholder in the company. SDI received a 10% 
stake in NSM in exchange for advising on the thin slab sheet 
production (Nakornthai Strip Mill Public Co. Ltd. press release, 
January 15, 1999, accessed January 19, 1999, at URL http://biz. 
yahoo.com/prnews/9901 15/пу nakornt I.html). 

The Thailand Government agreed to guarantee a $413 million 
loan for the Association of Southeast Asian Nations (ASEAN) 
that sponsored a potash mine and processing plant in Bamnet 
Narong, Chaiyaphum. The potash project was under the 
ASEAN Industrial Project, which was established in 1976. 
Seven years ago, Asean Potash Co. (APC) was formed with 
registrated capital of 913 million baht. Thai companies had a 
combined 7196 stake in the project. Five other ASEAN 
members— Brunei, Indonesia, Malaysia, the Philippines, and 
Singapore—held the remaining shares. The Japanese 
Government had agreed to lend the funds for the project via the 
Japan Export and Import Bank and the Oversea Economic 
Cooperation Fund. APC completed the first phase construction 
work and would require an additional of $413 million for the 
second phase construction. The project was scheduled to be 
completed in 2001 and was expected to produce 1.1 Mt/yr of 
potash for 30 years. In addition, 2.1 Mt/yr of salt would be 
mined (Bangkok Post, October 1, 1998, State guarantees potash 
mine loan, accessed October 21, 1998, at URL http://www. 
bangkokpost.net/011098/011098 Business! 1.html). 

Norsk Hydro ASA of Norway, through its subsidiary Norsk 
Hydro Asia Pte Ltd. and Asian Pacific Resource Ltd. (APR) of 
Canada, signed a memorandum of understanding to form a 
partnership for developing the potash deposit in Udon Thani. 
APR held a 90% interest in the concession and Asia Pacific 
Potash Corp. (APPC), a private Thai company, had the 
remaining. APPC would operate the mining and processing 
facilities at the Somboon Mine and would develop the Udon 
Mine (Industrial Minerals, 1998). 

In 1998, Padaeng Industry Plc. Co. Ltd. rescheduled its 3.4 
billion baht debt with a consortium of nine Thai and Western 
banks. The rescheduling allowed Western Metals Ltd. of 
Australia to have time to acquire more shares in Padaeng. In 
1997, Padaeng suffered a loss of 2 billion baht, mainly from 
foreign exchange losses. In the last several years, the Padaeng’s 
zinc smelter only received 20% of its concentrates from its Mae 
Sod Mine, while the remaining was imported from Burma, 
China, and Vietnam. Padaeng had applied three additional 
prospecting licenses covering a total of 30,000 rai in Tak 
Province from the Government. The discussion between 
Padaeng and its counterpart in Burma to evaluate zinc resources 
occurring within a belt that extended from Burma to Thailand 
was postponed because of inadequate infrastructure in that area 
(Mining Journal, 1998). 

Reflecting the country’s economic downturn, petroleum 
consumption continued to contract in 1998. The demand of 
petroleum, excluding that used by the petrochemical sector, 
shrank about 10% from 1997 level. Consumption of refined 
products fell more than 11%, to about 650,000 barrels per day. 
Total import volume of petroleum dropped by about 10%. 
Approximately 70% of Thailand’s total petroleum supply was 
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imported and more than 70% of its crude oil was imported from 
the Persian Gulf. Reflecting on an environmental awareness 
and the greater availability of natural gas from the Gulf of 
Thailand, daily demand for natural gas rose by more than 3%. 
Also, the price of natural gas became more competitive with 
other fuels. 

The Petroleum Authority of Thailand (PTT) asked the 
Yadana Gasfield developing group, led by Total S.A. of France, 
to reduce the delivery volume of natural gas to the Electricity 
Generating Authority of Thailand’s Ratchaburi powerplant. 
Under the 30-year contract signed with the Yadana consortium, 
PTT was committed to purchase up to 14.9 million cubic meters 
per day of gas from Yadana, 15 months after production startup 
on July 1, 1998. Because of the delay on the installation of gas 
turbines at its powerplant, PTT was only able to receive about 
one-thirteenth of the gas under the contract. The Yadana 
Gasfield is 240 kilometers (km) south of Rangoon in the Gulf of 
Martaban. The Yadana project was a joint investment of Total 
(31.24%), Unocal Corp. of the United States (28.26%), PTT 
Exploration & Production of Thailand (PTTEP) (25.5%), and 
Myanmar Oil & Gas Enterprise of Burma (15%). 

PTT requested the consortium led by Premier Oil Plc. of the 
United Kingdom to defer the delivery date of natural gas from 
the Yetagun field, about 270 km west of Thailand in the Gulf of 
Martaban. The construction of the east-west gas line from 
Ratchaburi to Wang Noi was scheduled to be completed by the 
end of 1999; however, news reports indicated that completion 
might be delayed. A new domestic pipeline link to the PTT’s 
natural gas grid was still under construction. Otherwise, all the 
offshore gas from Burma would only arrive at Ratchaburi 
powerplant. The powerplant’s capacity was not large enough to 
use all the gas from Yadana and Yetagun fields (Bangkok Post, 
October 23, 1998, New delays damage all parties, accessed 
October 27, 1998, at URL http://www.bangkokpost.net/23 1098/ 
231098 Business04.html). 

Statoil of Norway sold its holding in the Bongkot Gasfield to 
a consortium of Total and British Gas Plc., and PTTEP. The 
Bongkot Gasfield was the largest gasfield discovered in the 
southern Gulf of Thailand, accounting for about one-third of the 
country's natural gas output. Also, Statoil was trying to 
dispose its 4596 interest in block B10/32, which was operated 
by Unocal, and to terminate its involvement in two exploration 
licenses in blocks W8/38 and W9/28 in the Andaman Sea. 

Chevron Corp. of the United States agreed to acquire 51.1% 
interest in block B8/32 from Rutherford Moran Oil Corp. of the 
United States and Palang Sophon of Thailand. Chevron would 
take over the operation in October 1999 from Pogo Producing 
Co. of the United States which held a 46.5% interest in the 
concession. Geologists believed that the block, located about 
200 km offshore, has a significant oil and gas potential. 

The falling value of the baht against the U.S. dollar and the 
shrinking domestic demand for oil caused Thai refiners 
financial losses in 1998. Refiners predicted more difficult times 
ahead as the financial crisis in the region continued in 1999. 
The National Energy Policy Office agreed to continue the 
policy that was approved by the cabinet in 1998 to allow 
refiners to reduce their oil reserves from 5% of their refining 
capacities to 396 in order to reduce their operating costs in 1999 
(Bangkok Post, January 26, 1999, Reserve levels remain at 396, 
accessed February 4, 1999, at URL http://www.bangkokpost.net 
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/260199/260199 Business12.html). 

The Government decided to deregulate the trade of liquefied 
petroleum gas (LPG) in the country. PTT would be required to 
open up its LPG depots and bottling plants for a third party to 
access under the regulation. Under the Government approved 
PTT privatization plan, the LPG depot and bottling operations 
were separated (Bangkok Post, December 10, 1998, PTT likely 
to lose monopoly of LPG, accessed January 6, 1999, at URL 
http://www.bangkokpost.net/101298/101298 BusinessOS.html). 
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Major Sources of Information 


Department of Mineral Resources 
Ministry of Industry, Thanon Rama 6, Bangkok 10400, 
Thailand 

National Statistical Office 
Office of the Prime Minister, Larn Luang Road, Bangkok 
10100, Thailand 

Mining Industry Council of Thailand 
132 Sinthorn Building, Room 11, Wireless Road, Bangkok 
10500, Thailand 

The Electricity Generating Authority of Thailand 
52 Charan Sanit Wong Road, Bang Kruai, Nonthaburi 11000, 
Thailand 


Major Publications 


Bank of Thailand, Bangkok: Annual report. 
Department of Mineral Resources, Bangkok: 
Mineral Statistics of Thailand (annual). 
Metal Statistics of Thailand (annual). 
National Statistical Office, Office of the Prime Minister, 
Bangkok: 
Statistical Summary of Thailand (annual). 
Statistical Yearbook of Thailand (annual). 
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TABLE | 
THAILAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity = 1994 1995 1996 1997 1998 
METALS 
Antimony: 
Ore and concentrate: 
Gross weight 1,123 522 149 125 442 
Sb content e/ 500 230 70 60 200 
Metal, smelter 1,424 577 949 782 750 е/ 
Cadmium 643 365 385 238 300 e/ 
Gold kilograms 96 103 32 -- -- 
Iron and steel: 
Iron ore: mu 
Gross weight | na 142,795 34,480 85,880 43,840 90,700 
Fe content e/ 78,000 17,000 43,000 22,000 45,000 
Metal, steel: 
Crude thousand tons 1,391 2,134 2,143 2,430 e/ 2,000 e/ 
Ferroalloys: 
Ferromanganese 140 -- -- -- -- 
Silicomanganese 689 -- -- -- -- 
Lead: 
Mine output, Pb content of 42.5% Pb concentrate 7,980 9,680 21,000 5,280 6,430 
Metal, ingot 
Primary 4,950 7,965 4,922 4,000 e/ 5,000 e/ 
Secondary 11,953 11,150 12,789 15,080 е/ 10,000 е/ 
Total = 16,903 19,115 17,711 19,080 15,000 e/ 
Manganese ore: 
Battery- and chemical-grade, 75% MnO2 1,152 815 707 208 -- 
Metallurgical-grade, 46% to 50% MnO2 5,300 2,663 2,388 291 52 
Total, gross weight 6,452 3,478 3,095 499 52 
Total Mn content e/ 3,100 1,600 1,550 260 25 
Rare-earth mineral, Monazite concentrate, gross weight 57 -- -- 12 -- 
Тїп: 
Mine output, Sn content 3,926 2,201 1,457 756 2,124 
Metal, smelter, primary 7,759 8,243 10,981 12,028 12,000 e/ 
Titanium: 
Птепіќе concentrate, gross weight 1,600 -- -- -- -- 
Leucoxene concentrate, gross weight V7 33 = = - 
Rutile concentrate, gross weight 49 -- -- -- -- 
Tungsten concentrate: 
Mine output, gross weight 93 92 67 54 56 
Mine output, W content e/ 40 60 30 25 25 
Zinc: 
Mine output, gross weight 349,642 135,198 181,233 91,132 195,122 
Mine output, Zn content 55,000 e/ 28,787 11,375 8,894 19,563 
Metal, smelter, primary 58,513 46,398 59,738 72,036 75,904 
Alloy 12,586 10,509 12,643 12,018 15,078 
Zirconium concentrate, gross weight 326 -- 5 -- -- 
INDUSTRIAL MINERALS 
Barite 36,356 35,883 48,074 54,817 105,221 
Cement, hydraulic e/ thousand tons 29,900 2/ 34,900 35,000 35,000 21,000 
Clays: 
Ball clay 329,286 308,001 386,334 288,406 206,172 
Kaolin, marketable: 
Beneficiated 417,064 460,629 553,770 366,563 255,152 
Nonbeneficiated 108,442 138,594 134,972 132,028 150,380 
Filler 8,503 10,856 22,564 18,197 14,633 
Diatomite 5,874 5,991 1,576 91 -- 
Feldspar 554,227 677,852 684,983 611,789 429,693 
Fluorspar, crude, metallurgical-grade 23,705 24,114 17,247 7,826 23,788 
Gemstones thousand carats 2,105 1,036 677 962 1,010 
Gypsum thousand tons 8,140 8,533 8,934 8,858 4,334 


See footnotes at end of table. 
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TABLE 1--Continued 


THAILAND: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


С Commodity тш 995 1996 1997 


INDUSTRIAL MINERALS--Continued 


Dolomite 
Limestone for cement manufacture only 
Marble 


Marl for cement manufacture only 
Quartz, not further described 


. Shale for cement manufacture only thousand tons 
Talc and related materials: 
Pyrophyllite 
Таїс_ 


thousand tons 


__MINERAL FUELS AND RELATED MATERIALS — 


thousand tons 
Natural gas (gross ion) million cubic meters 
Crude 
Natural gas condensate __ 
Refinery products: = 
Liquefied petroleum gas — 
Gasoline —— 
. Jet fuel 
Kerosene 
Distillate fuel oil 
Residual fuel oil e/ 
Unspecified e/ 4/ 
Total 
e/ Estimated. r/ Revised. 
1/ Includes data available through September 30, 1999. 
2/ Reported figure. 
3/ Cubic meter. 
4/ Includes refinery fuel and refinery gains or losses. 


thousand 42-gallon barrels 


| 


S/S ЕЕЕ ЕЕЕ] |8 
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7,739 9,301 3,528 3,818 
287,806 380,544 529,674 554,891 
100,000 100,000 100,000 100,000 
471,386 325,492 447,050 515,859 
23,300 37,700 32,700 29,550 
744,847 668,795 1,064,699 803,511 
42,224 45,559 50,058 58,796 
87,163 96,992 261,051 1/3/ 332,839 r/3/ 
561,600 610,600 566,500 9,543 
9,770 11,288 9,831 5,133 
3,574 4,357 4,605 5,387 
55,326 76,189 64,330 304,524 
8,950 4,252 7,238 7,139 
11,900 5,000 3,000 = 
17,100 18,419 21,685 23,443 
10,723 11,389 13,123 16,159 
9,692 8,674 9,669 10,024 
11,174 10,937 13,044 16352 _ 
14,470 r/ 17,940 21,970 26,610 
12,940 r/ 38,750 48,410 59,250 
17,260 r/ 19,740 22,460 23,970 
771 0 710 1,190 771 
36,830 r/ 37,740 52,540 54,740 
22,500 22,500 23,000 24,000 
3,400 3,400 3,500 3,500 
108,171 r/ 140,780 173,070 192,841 
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1998 


3,029 


546,096 
100,000 
323,937 


12,250 
535,301 
972 
398,132 
6,995 
3,101 
2,824 


40,241 
1,972 


20,162 
17,545 


10,738 


puce et 


25,970 
56,240 
22,800 
734 
50,140 
22,000 

.. 3,500 
181,384 


3/ 


THE MINERAL INDUSTRY OF 


VIETNAM 


By John C. Wu 


According to Vietnam’s Department of Geology and Minerals 
under the Ministry of Industry, systematic geologic surveys and 
mineral exploration, conducted by the Government with the 
assistance of geologists from the former Soviet Union in the 
past 40 years, had discovered about 3,000 mineral occurrences 
and deposits. Based on the Government’s preliminary geologic 
surveys and detailed exploration for 500 mineral occurrences 
and deposits, a wide variety of minerals had been identified. 
The identified minerals were antimony, apatite, bauxite, clays 
(kaolin), chromite, coal, copper, natural gas, gemstones, gold, 
graphite, iron ore, lead, limestone, manganese, nickel, crude 
petroleum, pyrophyllite, rare earths, silica sand, tin, titanium, 
tungsten, zinc, and zirconium. According to the Government’s 
preliminary investigations, apatite, bauxite, coal, natural gas, 
kaolin, limestone, petroleum, rare earths, and silica sand were 
believed to have larger resources and greater potential for 
further exploration than the other mineral resources. Most of 
these mineral resources, except construction aggregates, coal, 
and petroleum, remained largely unexploited (Le, 1995). 

To attract foreign investment in the mining sector, the 
Government of Vietnam enacted the Law on Foreign 
Investment in 1987 and the Ordinance on Mineral Resources in 
1989. Since 1988, about 33 production-sharing contracts to 
explore for oil and gas and several exploration licenses to 
explore for copper, gold, nickel, titanium, and other minerals in 
Vietnam had been granted by the Government to foreign 
companies from Australia, Belgium, Canada, France, Indonesia, 
Japan, the Republic of Korea, Malaysia, New Zealand, 
Singapore, Thailand, the United Kingdom, the United States, 
and other countries. 

To provide a more competitive and favorable environment for 
foreign investment in its mining sector, Vietnam's National 
Assembly passed a new Mining Law in March 1996 and 
enacted the new law in September 1996 to replace the 
Ordinance on Mineral Resources of 1989. To implement the 
new law, the Government issued the Decree No. 68 CP in 
November 1996 on regulations and guidelines for the 
frameworks for managing mineral resources and activities in the 
mining sector including geologic survey, prospecting, 
exploration, development, production, and processing of 
minerals (Nguyen and Nguyen, 1997). 

А new foreign investment decree was issued in 1998. The 
decree disallowed 100% foreign-ownership in oil and mineral 
exploration projects, but eased licensing and export rules for 
export-oriented companies (Far Eastern Economic Review, 
1998). Because of the Asian financial crisis and economic 
down turn, overall foreign investment in Vietnam decreased 
significantly in 1997 and 1998. Foreign companies also were 
reluctant to make a major investment in Vietnam's mining 
industry. Since the new mining law became effective in 1996, 
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the exclusive right of a successful exploration company to 
obtain mining license, the sole right of an exploration company 
to conduct exploration within its license's area, and the ability 
of a foreign mining company to export unprocessed minerals 
remained the major concerns of foreign investors in 1998 
(Feebrey, 1998, p. 43-44). 

The mining industry is a small but important subsector of the 
industrial sector in the Vietnamese economy. The output of the 
mining industry, excluding the oil and gas industry, contributed 
about 296 to Vietnam's gross domestic product (GDP) (Nguyen, 
T.P., 1997). However, the overall output of the mining 
industry, including the oil and gas industry, was estimated to 
have contributed about 796 to the country's GDP. Exports of 
coal, crude petroleum, and condensate, alone, contributed about 
17% to the total export earnings. Vietnam's GDP was 
estimated at $24.8 billion and the total export earnings about 
$8.9 billion (The World Bank, 1998). 

The mining industry comprised a state-owned nonfuel 
minerals company, a state-owned gem and gold company, a 
state-owned coal mining company, a state-owned oil and gas 
company, several joint ventures of the state-owned and foreign 
mining companies, many small-scale state-owned mining 
companies, joint ventures of local government and private 
mining companies, and local private miners. According to 
Mining Magazine, about 1,000 mines and quarries were 
operating in 1998. Mining operations in Vietnam used outdated 
technologies and unsophisticated equipment. Small-scale 
mining of coal, chromite, gemstone, gold, and tin commonly 
was by unorganized and unofficial companies (Chadwick, 
1998). 

In 1998, production of metallic minerals included chromite, 
gold, lead, pyrite, tin, tungsten, zinc, and zirconium. Production 
of industrial minerals included clays, construction aggregates, 
gemstones, ilmenite, limestone, phosphate rock (apatite), salt, 
and silica sand. Production of mineral fuels included coal, 
natural gas, and crude petroleum. Production of processed 
mineral products included cement, fertilizer materials, refined 
gold, steel, and refined tin. (See table 1.) Most mineral 
production were processed and consumed domestically. 
However, most chromite, ilmenite, crude petroleum and 
condensate, and zirconium production; and some production of 
kaolin, coal, granite, salt, silica sand, and refined tin were 
exported. The major import mineral products were refined 
petroleum products, primary aluminum, iron and steel, and 
fertilizer materials. 

Mining of chromite by small-scale miners was at the alluvial 
deposits in the northeastern foothill of Nui Nua Mountain in 
Thanh Hoa Province, about 150 kilometers (km) south of 
Hanoi. Between 1990 and 1995, annual output of refractory- 
grade chromite from the area was between 4,500 and 9,100 
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metric tons (Nguyen, K.V., 1997). 

The production of gold remained small. Gold mining by 
small-scale operators and local miners were at the placer 
deposits along the Gam, Lo, Bac Giang, Ma, Da, Hien, Ca Long 
Dai, and Hinh Rivers (Le, 1998). Illegal miners using mercury 
were common in various placer deposits along the rivers and 
had caused environmental damages to the forest and farmland 
(Chadwick, 1998). A joint venture of the Russian Geology 
Federation and Thai Nguyen Color Metal Co. of Vietnam, with 
an initial capital investment of $1.6 million in 1994 reportedly 
was producing 500 grams per day of gold in the northern part of 
Bac Thai Province (Mining Journal, 1997). 

In the past 3 years, gold exploration was conducted by joint 
ventures of the Government and foreign companies. The 
foreign companies with exploration licenses conducting gold 
exploration were Iddison Vietnam Group Ltd. in the Lang Son 
area; Indo-China Goldfields Ltd. in the Quang area; Kim 
Resources N.L. in the Lam Dong area; La Sources and 
Hindustan Zinc Ltd. in the Cao Bang area; Mindex ASA in the 
Dac Lac; Phu Yen, and Binh Dinh areas; Newcrest Mining Ltd. 
in the Thanh Hoa area; and Normandy Anglo-Asian Pty. Ltd. in 
the Lai Chau area (Truong and Nguyen, 1997). 

Mine production of pyrite was mostly from the Thai Nguyen 
deposit in Thai Nguyen Province and was consumed as raw 
materials for steelmaking by a local steel plant. Production of 
lead and zinc was mainly from the Cho Dien deposit in Bac Can 
Province and possibly from the My Due deposit in Quang Binh 
Province. Production of tin and tungsten was from the Pia Qac 
deposit, 338 km north of Hanoi; the Tam Dao deposit, 130 km 
north of Hanoi; and the Quy Hop deposit, about 250 km south 
of Hanoi. The output of tin and tungsten mostly was for 
domestic consumption, but some refined tin was exported to 
Malaysia to upgrade the tin purity from 99.7% to 99.85%. 

During the past 3 years, several foreign companies, in joint 
venture with the Government, were exploring for nonferrous 
metals in Vietnam. Auridiam Consolidated Co. Ltd. and North 
Star Resources Co. Ltd. were exploring for copper and gold in 
the Shin Quyen area of Lao Cai Province. Golden Tiger 
Resources NL was exploring for lead and zinc as well as 
manganese dioxide in the Na Tum area of Bac Can Province. 
Tiberon Minerals Ltd. was exploring for lead and zinc in the 
Coi Ky area of Bai Thai Province. Padaeng Industries Co. Ltd. 
was exploring for copper, lead, tin, and zinc in the Cho Dien 
and Na Tum areas of the Bac Can Province. Palmer Resources 
Ltd. was exploring for copper in the Cam Son, Lang Cha, and 
Bien Dong areas of Bac Giang Province. Spectrum Resources 
Co. Ltd. was exploring for copper and nickel in the Ban Phu 
area of Son La Province (Le, 1998). 

Production of kaolin was from the Red River, Quang Ninh, 
Hai Hung, Binh Tri Thien, Da Lat, and Nai areas. Most of the 
kaolin output was consumed domestically as raw materials for 
making porcelain and paper. Production of silica sand was from 
the Van Hai deposit along Ha Long Bay, about 110 km from 
Hai Phong Port; the Thuy Trieu deposit on the Cam Ran 
Peninsula; and the Nam O deposit, about 16 km north of Da 
Nang. Production of salt was mainly from the Khanh Hoa and 
Ninh Thuan areas. The major salt producers were Cam Ranh 
Salt Enterprise in Cam Ranh Town, Khanh Hoa Province; Cana 
Salt Enterprise in Ninh Phuoc District, Ninh Thuan Province; 
Dien Hai Salt Enterprise in Ninh Hao District, Khanh Hoa 
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Province; Phuongguu Salt Enterprise in Ninh Hai District, Ninh 
Thuan Province; and Salt Co. No. 1 in Hai Hua District, Nam 
Ha Province. Production of phosphate rock (apatite) was from 
the Lao Cai area, west of the Red River. Most of the apatite 
production was shipped as raw materials to the Lam Thao 
fertilizer plant in Phu Tho Province for manufacture of 
superphosphate (Le, 1998). 

Production of ilmenite and zirconium was from the Cat (Ky) 
Khanh Mine in Binh Dinh Province and other coastal placer 
deposits in the Ky Ninh, Quang Ngan, Vin My, and South Ham 
Tan area. The major producers of ilmenite and zirconium were 
Bimal Minerals Co. (BIMICO) and Institute of Industrial 
Chemistry. BIMICO is a joint venture of the state-owned Binh 
Dinh Minerals Co. (40%) and Malaysia Mining Corp. (60%). 
Most output of ilmenite and zirconium was exported mainly to 
Japan. 

Production of gemstones was from the Lam Dong, Luc Yen, 
Nghe An, Quy Chau, and Yen Bai areas. The Vietnam National 
Gem and Gold Corp. operated gemstones mines in the Yen Bai 
and Tay Nguyen areas. Gemstones produced from these areas 
were mainly ruby and sapphire. The company was expected to 
bring on-stream two new sapphire mines at the Khe Ngang and 
Truc Lau areas in Nghe An Province in late 1998 or early 1999 
(Mining Journal, 1998). 

Production of limestone for cement and lime manufacturing 
was from the Chan Doc, Hai Duong, Hoa Binh, Kien Giang, 
Nam Ha, Quang Ninh, Quang Binh, Quang Tri, Thanh Hoa, and 
Thua Thien areas. The major limestone producers were 
Campha Limestone Enterprise in Cam Pha Town, Quang Ninh 
Province; Kien Giang Limestone Exploitation Enterprise in the 
Ha Tien District, Kien Giang Province; and Limestone 
Enterprise No. 1 in Ha Nam Town, Nam Ha Province. 

Production of cement was by the state-owned Vietnam 
National Cement Corp. (VNCC). VNCC owned and operated a 
].2-million-metric-ton-per-year (Mt/yr) plant in Bim Son, 
Thanh Hoa Province; a 1.4-Mt/yr plant in But Son, Nam Ha 
Province; a 1.2-Mt/yr plant at Ha Tien-I in Ho Chi Minh City; a 
1.5-Mt/yr plant at Ta Tien II in Ha Tien, Kien Giang Province; a 
0.45-Mt/yr plant at Hai Phong in Hai Phong City; and a 2.3- 
Mt/yr plant at Hong Thach in Kim Mon, Hai Hung Province 
(Cembureau, 1996). Because of the serious environmental 
pollution caused by the cement plants in urban areas, VNCC 
planned to move two old cement works—the Ha Tien-I and Hai 
Phong plants to other locations. 

In the past 3 years, VNCC established several joint ventures 
with foreign companies to build large cement plants. In 1997, 
Ching Fong-Hai Phong Cement Corp., a joint venture of VNCC 
and Hai Phong City Government (3096), and Ching Fong 
Global Corp. of Taiwan (7096), completed construction and 
began operations of its 1.40-Mt/yr plant in Hai Phong City. In 
1998, Morning Star Cement Ltd., a joint venture of VNCC's Ha 
Tien Cement Co. (35%) and Holderbank Financiere Glaris of 
Switzerland (6596), inaugurated and started operations of its 
1.76-MUy plant at Hon Chong in Kien Giang Province, about 
400 km south of Ho Chi Minh City, and a cement packing and 
distribution terminal at Cat Lai, near Ho Chi Minh City 
(International Bulk Journal, 1999). 

In February 1998, Nghi Son Cement Co., a joint venture of 
VNCC (35%) and Nihon Cement Co. and Mitsubishi Materials 
Corp. of Japan (6596), started construction of its 2.27-Mt/yr 
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plant at Nghi Son in Thanh Hoa Province, about 200 km south 
of Hanoi. Nihon Cement Co. and Mitsubishi Materials Corp. 
reportedly had secured $113 million loans from the 
International Finance Corp., the Asian Development Bank, and 
other private lenders (The Nikkei Weekly, 1998a). The new 
cement plant was scheduled for completion by June 2000. 
Limestone and clay requirements for the cement plant will be 
supplied from quarries in the Quynh Luu District, Nghe An 
Province, about 2.2 km south of the plant. This cement project 
in Vietnam will cost $347 million (Industrial Minerals, 1998). 

Vietnam National Coal Corp. controlled most of the country’s 
coal mining, distribution, and export. Overall coal production 
of about 10.8 Mt in 1998 was from 10 open pit and 10 
underground mines with capacity varying from 100,000 metric 
tons per year (t/yr) to 2 Mt/yr each, and several small-scale coal 
mines with a total output of less than 50,000 t/yr. Production of 
anthracite, concentrated in Quang Ninh Province, was mainly 
from the Cam Pha (open pit and underground), Hong Gai (open 
pit and underground), Mao Khe (underground), Mong Duong 
(underground), and Uong Bi (underground) areas in the 
northeastern part of Vietnam. Production of brown coal was 
mainly from two open pit mines in Northern Delta area with a 
capacity of less than 500,000 t/yr, each. The Vietnamese coal 
mining industry's capacity was estimated at 10.7 Mt/yr of raw 
coal and 8.4 Mt/yr of clean coal. Raw coal was washed and 
cleaned at three coal preparation facilities—the Cam Pha plant 
with a capacity of 2.5 Mt/yr, the Hong Gai plant with a capacity 
of 2.0 Mt/yr, and the Vang Danh plant with a capacity of 0.6 
Mt/yr (Doan, 1997). 

The Vietnamese anthracite has a high heating value of about 
8,250 kilocalories per kilogram and a low ash and sulfur 
content. Vietnam consumed between 5 and 6 Mt/yr of coal and 
exported about 3.5 Mt/yr of coal, mainly anthracite. The major 
domestic coal consumers were the utilities and manufacturing 
industries. The major importer of Vietnamese coal (anthracite) 
was Japan. 

Vietnam produced about 224,000 barrels per day (bbl/d) of 
crude petroleum and about 3.12 million cubic meters per day of 
natural gas in 1998 (Petroleum Economist, 1998b). Production 
of crude petroleum was from four offshore oilfields—the Bach 
Ho and Rong in Cuu Long Basin, the Dai Hung in the South 
Con Son Basin, and the Bunga Kekwa Oilfield offshore the 
southern coast of Vietnam between Vietnam and Malaysia. The 
Bach Ho and Rong Oilfields were owned and operated by 
VietSovPetro (VSP), a joint venture of Petrovietnam, the state- 
owned oil and gas company, and Zarubeznheft, a Russian oil 
company. VSP also owned and operated an onshore 
gasfield—the Tien Hai, near Hanoi and brought ashore 
associated gas from the Bach Ho Oilfield. The Dai Hung was 
owned and operated by a joint venture of Malaysia's Petronas 
Carigali Sdn. Bhd. (63.75%), Petrovietnam (15%), France's 
Total (10.625%), and a Japanese consortium (10.625%) led by 
Japan National Oil Corp. and Sumitomo Corp. The Bunga 
Kekwa was owned and operated by a joint venture of 
Malaysia’s Petronas (46%), Canada’s International Petroleum 
Development (26%), Sweden’s Sands Petroleum (15.5%), and 
Petrovietnam (12.5%). 

In 1998, Japan Vietnam Petroleum Corp. (JVPC) brought on- 
stream the Rang Dong Oilfield in a shallow water Block 15-2 in 
the Cuu Long Basin. The output of the oilfield reached a peak 
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level of 45,000 bbl/d in 1998 (The Nikkei Weekly, 1998b). 
JVPC is a consortium of Japan National Oil Corp. (49.3%), 
Mitsubishi Oil Co. (46.9%), Mitsubishi Corp. (3.5%), and 
Mitsubishi Petroleum Development Co. (0.3%). 

To build and operate the country's first oil refinery, the 
Government of Vietnam, through its state-owned Petro 
Vietnam, signed an agreement with a Russian oil company, 
Zarubeznheft, in May 1998. Construction work on the oil 
refinery at the Dung Quat industrial estate in the central Quang 
Ngai Province was started in early 1998 and was scheduled for 
completion in 2001. The $1.5 billion oil refinery will have a 
production capacity of 6.5 Mt/yr of refined petroleum products, 
including gasoline, diesel oil, liquefied petroleum gas, and 
propylene (The Nikkei Weekly, 1998c). 

By the end of 1998, site clearance was completed at a cost of 
$2.4 million, the $15 million work on infrastructure outside the 
fence of the refinery complex was started in late 1998, and the 
$41 million construction work on infrastructure inside the 
perimeter was expected to begin in 1999. According to 
Government officials, Petro Vietnam was expected to provide 
$600 million to the project with external borrowing of $400 
million and the remaining from other sources (The Journal of 
Commerce, 1998). A consortium of Russian contractors led by 
Dzerzhinskhimmas was expected to build the oil refinery and 
Foster Wheeler of the United States was expected to provide the 
technology (Petroleum Economist, 19982). 
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TABLE 1 


VIETNAM: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1994 1995 1996 1997 1998 e/ 
Bauxite, gross weight -- r/ -- r/ -- r/ -- r/ -- 
Cement, hydraulic thousand tons 4,700 e/ 5,200 e/ 6,600 r/ 7,500 r/ 6,000 
Chromite, gross weight 6,300 9,100 3,500 e/ 3,500 e/ 3,500 
Clays, kaolin e/ 1,000 1,000 1,000 1,100 1,100 
Coal, anthracite thousand tons 6,100 e/ 7,660 r/ 9,800 r/ 10,650 r/ 10,800 
Gas, natural, gross million cubic meters 697 711 830 705 1,100 
Gold kilograms 54 r/ 72 r/ 1,000 r/ e/ 1,000 r/ e/ 1,000 
Gypsum -- r/ -- r/ -- T/ -- r/ -- 
Ilmenite, gross weight e/ 32,000 50,000 50,000 50,000 80,000 
Lead, mine output, Pb content e/ 16,600 1,000 1,000 1,000 1,000 
Nitrogen, N content of ammonia 53,500 r/ 54,000 r/ 54,000 r/ 54,000 32,900 
Petroleum, crude thousand 42-gallon barrels 31,100 64,605 r/ 63,510 r/ 65,773 r/ 83,000 
Phosphate rock: 
Gross weight thousand tons 470 600 r/ 475 r/ 834 r/ 860 
P205 content do. 144 181 r/ 143 r/ 250 r/ 258 
Pyrite, gross weight do. 121 151 150 e/ 150 e/ 150 
Salt e/ do. 375 375 375 390 400 
Silica sand do. 13,200 15,400 16,000 e/ 20,000 e/ 50,000 


Stone: 


Building stone do. 9,400 19,000 20,000 e/ 22,000 e/ 23,000 


Limestone do. 6,700 15,400 16,500 e/ 17,500 e/ 18,000 
Steel, crude do. 301 r/ 271 r/ 311 r/ 314 r/ 320 
Tin: 

Mine output, Sn content e/ 4,000 4,500 4,500 4,700 5,000 

Metal, smelter 2,300 r/ 2,400 r/ 2,300 r/ 2,400 r/ 2,400 
Tungsten, mine output, W content e/ -- 50 130 210 60 
Zinc: 

Mine output, Zn content e/ 11,900 r/ 14,000 r/ 16,000 r/ 18,000 r/ 18,000 

Metal, smelter, primary -- r/ -- r/ -- r/ -- r/ -- 


Zirconium e/ -- 400 500 800 600 


e/ Estimated. r/ Revised. 

1/ Table includes data available through July 14, 1999. 

2/ [n addition to the commodities listed, bauxite, refractory clay, construction aggregates, granite, graphite, iron ore, marble, and gemstones were mined, but not геј 
and available information is inadequate to make reliable estimates of output levels. 


Sources: Ministry of Industry, State Department for Management of Mineral Resources; British Geological Survey, World Mineral Statistics, 1992-96; World Metz 
Statistics, 1998; International Iron and Steel Institute, Steel Statistical Yearbook, 1998; and International Petroleum Encyclopedia, v. 31, 1998. 


31.4 


Yr U.S. GOVERNMENT PRINTING OFFICE: 2000 - 673-049 / 30009 REGION NO. 8 


THE MINERAL INDUSTRY OF VIETNAM—1998 


Digitized by Google 


UNIVERSITY OF MINNESOTA 


|!!! 


3 1951 DO1 960 434 М 


